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PROCEEDINGS 

78th  Annual  Convention 

September  17-19,  1973 
Conrad  Hilton  Hotel,  Chicago 


The  78th  Annual  Convention  of  the 
American  Railway  Bridge  &  Building 
Association  was  held  September  17-19, 
1973  at  the  Conrad  Hilton  Hotel, 
Chicago.  For  the  28th  consecutive 
year,  it  was  held  concurrentlv  with  the 
Annual  Meeting  of  the  Roadmasters' 
&  Maintenance  of  Way  Association. 

As  has  been  the  custom,  the  morn- 
ings of  the  first  two  days  of  the 
meeting  were  joint  sessions  with  the 
Roadmasters'  and  the  afternoons  of 
these  two  days  and  the  morning  of 
the  third  day  were  held  as  separate 
sessions. 

Total  registration  for  the  joint  con- 
vention was  750,  which  was  an  in- 
crease over  the  preceding  year.  Both 
yearly  conventions  were  non-exhibit 
years. 

The  joint  session  on  Mondav  was  the 
opening  session  and,  in  addition  to  an 
invocation  by  Dr.  Kenneth  Hildebrand. 
pastor  of  the  Central  Church,  Chicago, 
greetings  from  D.  V.  Sartore,  president, 
AREA,  and  L.  A.  Grego,  president, 
Railway  Engineering-Suppliers  Associa- 
tion, and  remarks  bv  J.  R.  Rushmer, 
first  vice  president,  REMSA,  the  pro- 
gram included  the  kevnote  address  bv" 
Alan  Boyd,  president,  Illinois  Central 
Gulf  Railroad  Company,  Chicago  on 
"Light  At  the  End  of  the  Tunnel,"  and 
addresses  on  "The  High  Speed  Ground 
Test  Center— Update  September  1973," 
bv  Ross  T.  Gill,  staff  engineer,  DOT 
High  Speed  Ground  Test  Center,  and 
on  "Prevention  Is  the  Ke\%"  by  R.  D. 
Shaver,  superintendent  of  safety-system, 
Atchison,  Topeka  &  Santa  Fe,  Chicago. 

At  the  joint  morning  session  on  Tues- 


day, addresses 
"Money  Makes 
R.  C.  Gravson, 
San    Francisco; 


were     delivered     on 

the     Mare     Go,"     by 

president,    St.    Louis- 

on    "At    Derailments— 


Don't  Become  A  Problem  or  A  Corpse," 
by  E.  R.  Schlaf,  superintendent  fire 
prevention,  Illinois  Central  Gulf, 
Chicago;  and  "Opportimity  Unlimited— 
The  Decade  x\head,"  b\'  Carl  S.  Win- 
ters. 

Separate  Sessions 

The  separate  B&B  sessions  were  pre- 
sided over  by  N.  D.  Bryant,  president 
and  assistant  bridge  engineer- construc- 
tion and  maintenance,  Frisco,  Spring- 
field, Mo.  The  session  on  Mondav 
afternoon  included  an  address  and  re- 
port on  the  state  of  the  Association  bv 
President  Brvant;  recognition  of  past 
presidents;  a  committee  report  on 
Water  and  Air  Pollution  As  Applicable 
to  B&B  Work;  an  address  on  "Recon- 
struction of  Penn  Central's  Shocks  Mill 
Bridge  Across  the  Susquehanna  Follow- 
ing Damage  bv  Agness  Floods,"  by 
W.  ].  Sponseller,  assistant  chief  en- 
gineer-construction, Penn  Central;  and 
an  address  on  "Advanced  Techniques  of 
Underwater  Inspection  and  Photogra- 
phy," by  Robert  J.  Whitman,  president, 
Entcor,  Inc. 

The  Tuesda\'  afternoon  B&B  session 
included  a  discussion  on  the  "Problems 
and  Procedure  When  Installing  One- 
Spot  Car-Repair  Facihties,"  bv  O.  C. 
Denz,  supervisor  building  maintenance, 
Milwaukee  Road,  Chicago;  a  presenta- 
tion of  a  report  on  "Uses  of  Plastic 
Pipe,"     b\'      Ra\-      Durazo,      executive 


8 


B.  &  B.  Proceedings 


manager,  Plastic  Pipe  Institute;  an  ad- 
dress on  "Special  Design  for  Protective 
Cell  and  Floating  in  Vertical  Lift  Span 
and  Towers,  Southern  Pacific's  Atcha- 
falava  River  Bridge,"  bv  F.  T.  Alle\% 
engineer  bridges.  Southern  Pacific, 
Houston,  Tex.;  an  address  on  ''Tech- 
niques for  Use  with  Power  Staging," 
by  Edward  L.  Ens,  branch  manager. 
Spider  Staging  Sales  Co.;  and  an  ad- 
dress on  "Grouting  Timber  Piles  on  the 
Frisco,"  by  Lawrence  D.  Green, 
associate  structural  engineer,  Frisco, 
Springfield,  Mo. 

The  last  separate  session,  held  on 
Wednesday  morning,  included  two 
committee  reports,  the  business  session 
and  the  election  and  installation  of 
officers. 

Election  of  officers 

The  officers  and  directors  elected 
and  installed  by  the  Association  for 
the  1973-1974  period  are: 


President:  E.  E.  Runde,  manager 
construction,  Illinois  Cenhal  Gulf, 
Chicago. 

First  Vice  President:  J.  J.  Ridge  way, 
director  engineering  service,  Bessemer 
&  Lake  Erie,  Greenville,  Pa. 

Seco7}d  Vice  President:  J.  R.  Wil- 
liams, engineer  bridges,  Rock  Island, 
Chicago. 

Third  Vice  President:  W.  H.  Rankin, 
senior  structural  engineer,  Frisco, 
Springfield,  Mo. 

Treasurer:  W.  H.  Huffman,  assistant 
vice  president-engineering,  North  West- 
ern, Chicago. 

Secretary:  Mrs.  Ann  Wilson,  18154 
Harwood  Ave.,  Homewood,  111. 

Directors:  W.  E.  Brakensiek,  bridge 
engineer,  Missouri  Pacific,,  St.  Louis, 
Mo.;  O.  C.  Denz,  supervisor  building 
maintenance,  Milwaukee  Road,  Chi- 
cago; and  R.  C.  McMaster,  engineer 
facilities  and  structures,  Bessemer  & 
Lake  Erie,  Greenville,  Pa. 


Introduction   of  Alan   S.    Boyd 


Presidenl  Peak:  Gentlemen,  it  gives 
me  great  personal  pleasure,  and,  Mr. 
Boyd,  it  gives  me  particular  personal 
pleasure  to  introduce  our  next  speaker 
to  you,  although  I  think  perhaps  he 
needs  no  introduction   to  manv  of  us. 

He  was  born  in  Jacksonville,  Florida, 
and  after  serving  in  the  Air  Force  dur- 
ing World  War  II,  he  earned  a  law 
degree  from  the  Universitx'  of  Virginia 
in  1948. 

He  saw  Korean  war  dutv  as  a  U.  S. 
Air  Force  Major. 

In  1954  he  was  named  to  a  commit- 
tee for  aviation  development  in  Florida, 
from  whence  he  progressed  to  mem- 
bership and  later  chainnanship  of  the 


Florida  Railroad  and  Public  Utilities 
Commission. 

From  there  he  was  appointed  to  the 
Civil  Aeronautics  Board  in  1959  and 
named  chaimian  in  1961. 

When  the  new  Department  of  Trans- 
portation was  organized  in  1966  his 
rich  and  ecumenical  experience  in  the 
transportation  field  made  him  a  nat- 
ural to  be  the  first  Secretary  of  Trans- 
portation. 

In  1969  the  Illinois  Centi-al  was  for- 
unate  to  obtain  his  services  as  Presi- 
dent. 

Gentlemen,  I  give  you  Alan  Boyd, 
President  and  Chief  Executive  Officer, 
Illinois  Central  Gulf  Railroad.  (Ap- 
plause ) 


Light  At  the  End  of  the  Tunnel 

By  Alan   Boyd 

President,  Illinois  Central  Gulf,  Chicago 


Thank  you,  Roland.  Good  morning, 
folks. 

I  want  to  apologize  for  my  split- 
second  timing.  Normally,  I  would 
have  gotten  here  a  little  earlier  but  this 
morning  we  have  been  working  on 
our  1974  budget  and  I  was  trying  to 
explain  to  some  rather  unhappy  people 
why  it  was  we  had  to  provide  more 
money  for  maintenance  of  way  and 
less  for  them.  So  I  hope  you  will  see 
me  as  a  friend— even  if  a  late  one. 

Roland  said  there  really  wasn't  any 
need  for  me  to  come  at  all  if  thats 
what  I  was  doing. 

I'm  delighted  tO'  be  meeting  with 
you  this  morning  and  1  am  particularlv 
pleased  to  have  been  invited  for  vour 
opening  day  program. 

Your  deliberations  these  next  three 
days  are  vital  to  the  future  of  our 
industry. 

Because  of  the  widespread  dollar 
shortage  in  our  industrv,  practicallv 
all  of  us  have  had  to  cut  back  in  one 
way  or  another.  Such  cutbacks  have 
affected  attendance  at  meetings  of  this 
tv'pe.  To  paraphrase  the  question  used 
to  question  travel  during  World  War 
II,  rail  managements  are  asking,  "Is 
this  meeting  necessary?"  Mv  personal 
reaction,  considering  the  importance  of 
the  work  performed  bv  the  members 
of  your  two  organizations,  is  "Yes, 
indeed." 

Traditionallv,  on  the  Illinois  Cen- 
tral Gulf,  we  have  given  full  support 
to  our  men  when,  through  ability, 
energy  and  enthusiasm,  thev  rise  to 
the  leadership  of  railroad  associations. 
We  are  gratified  that  an  ICG  man 
leads  the  Roadmasters.  We  believe 
that  Roland  Peak  not  only  will  return 
from  this  meeting  a  better  engineer- 
ing officer,  but  also  as  a  better  leader. 
He  will  speak  from  greater  assvnance 
and    with    broader    knowledge    in    the 


A'cars  ahead  because  of  his  experience 
as  president  of  the  Roadmasters' 
Association. 

Certainly  this  is  true  of  Allen  Sams, 
who  served  as  president  of  AREA  the 
term  before  last.  We  confidently  ex- 
pect it  will  be  true  of  Erwin  Runde 
as  an  officer  of  the  B&B  Association. 
In  the  nature  of  things,  responsibility 
makes  big  people  bigger. 

I  approach  you  this  morning  with 
no  question  in  mv  mind  as  to  what 
you  want  to  hear  about.  Each  rail- 
road has  its  own  particular  set  of  prob- 
lems. But  I  have  no  doubt  that  all  of 
you  want  to  hear  everything  you  can 
about  the  future  of  track  maintenance. 

I  can  almost  tell  \'ou  what  is  run- 
ning through  your  minds:  There's  no 
lack  of  business,  vou're  saying,  but  we 
can  hardlv  keep  our  railroad  together. 
We're  not  making  any  progress  toward 
correcting  the  deferred  programs  of 
lean  vears.  We  need  everything.  What 
will  happen  if  a  recession  hits?  How 
are  we  going  to  get  ready  for  the  big 
increases  in  tonnage  that  will  come  with 
a   growing  population? 

Yes,  there  are  worrisome  cjuestions. 
I  hear  them  at  staff  meetings,  as  do 
most  railroad  presidents.  I  promise 
111  trv  to  not  use  an\'  glib  generaliza- 
tions in  answering  such  c[uestions.  In 
schools  of  management  the\'  tell  vou  to 
define  the  problem  before  attempting 
any  answers.  The  questions  are  hard. 
Answers  are  not  eas\'. 

What  are  the  problems? 

Just  what  is  the  situation  in  the  field 
of  track— and  bridge— maintenance? 

For  better  perspective,  let's  go  back 
in  time.  The  railroads  did  a  magnifi- 
cent job  during  World  War  II.  The\' 
came  out  of  that  conflict  like  a  fighter 
after  a  hard  fight,  battered  and  bruised. 
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In  the  following  decade,  the  railroads 
spent  heavilx-  to  restore  the  physical 
plant.  But  before  railroads  could  fulh" 
catch  up,  the\'  began  to  feel  the  pres- 
sure of  intensifed  competition  by  air, 
highway  and  waterwa\'.  The  rail 
share  of  the  market  began  to  slide, 
slowly  at  first,  then  at  a  more  alarm- 
ing rate. 

During  the  sixties,  the  railroads  re- 
sponded to  the  competitive  challenge. 
The\'  adopted  modern  marketing  ideas. 
They  sought  to  give  the  shipper  service 
he  wanted.  Instead  of  saving  as  in  the 
past,  "Here's  what  we  have  to  offer," 
progressive  roads  began  to  ask,  "What 
do  vou  need  in  the  way  of  schedules, 
ec{uipment,   rates,  new   techniques?" 

And  the  shippers  told  us.  We  want 
modern  freight  cars  that  help  us  cut 
our  loading  and  unloading  costs.  We 
want  less  damage.  We  want  reliable 
schedules.  Shippers  wanted  a  lot. 
Railroads  tried  to  answer  those  wants. 

The  result?  The  railroads,  working 
closeh'  with  the  rail  supply  industry, 
developed  an  entire  new  generation  of 
freight  cars. 

But  then,  as  now,  there  was  only 
so  much  money  to  use  for  the  propertw 
The  rate  of  return  on  railroads  has  been 
low  for  a  long  time.  Money  for  fixed 
plant  purposes  has  not  been  available 
for  years.  As  a  result,  something  had 
to  give  at  budget  time.  You  men  know 
what  had  to  give.  In  the  first  half  of 
the  sixties,  maintenance  suffered  on 
many  roads.  All  the  while,  heavier  cars, 
longer  trains,  and  more  powerful  en- 
gines, hammered  the  right-of-waw  By 
the  end  of  the  sixties,  derailments  and 
schedule  disruptions  increased  steadily. 

FRA  Track  Standards  in  effect 

Perhaps  in  response,  the  Federal 
Railroad  Safety  Act  came  into  being  in 
October,  1970.  A  year  later  initial  rules 
and  regulations,  orders  and  standards 
went  into  effect.  They  covered  track 
inspection,  drainage,  vegetation,  and 
rail  defects.  As  you  all  know,  rules  on 
crossties  and  track  geometry  go  into 
effect   in    October. 


When  the  Department  of  Transpor- 
tation was  created,  as  first  secretary, 
one  of  my  concerns  was  the  decline  in 
railroad  safety.  The  sixties  were  bad 
for  train  accidents.  Bv  the  end  of  the 
sixties,  defective  track  accounted  for 
more  than  30  per  cent  of  all  accidents. 

That  is  why,  when  I  spoke  at  the 
annual  AREA  luncheon  here  in  Chicago 
a  year  ago  last  spring,  I  expressed  my 
conviction  that  a  system  of  track  stari- 
dards  codified  by  government  was 
needed.  I  recognized  then,  as  I  do 
now,  that  the  adverse  earnings  ratio 
of  our  industry  has  been  a  powerful 
temptation  to  cut  corners  on  mainte- 
nance of  the  fixed  plant.  I  said  that 
with  good  government  standards,  track 
engineers  on  our  railroads  at  budget 
time  would  have  support  for  their  re- 
quests in  the  fomi  of  measurable 
needs. 

We  have  come  a  long  wav  since 
October  last  year.  From  what  I  have 
heard,  good  relationships  have  devel- 
oped between  railroad  engineering 
officei's  and  FRA  regional  engineers 
and  track  inspectors.  Railroaders  ap- 
proached the  standards  with  some 
trepidation.  Thev  viewed  certain  stan- 
dards as  impractical,  as  not  consistent 
with  either  actual  operating  needs  or 
our  financial  ability.  But  their  fears 
have  not  come  to  pass.  Instead,  FRA 
men,  bv  and  large,  have  been  con- 
cerned with  creating  practical  and 
realizable  goals. 

Now,  I  would  be  a  wide-eyed  inno- 
cent if  I  believed  there  are  no  remain- 
ing problems.  The  new  demands  of 
the  track  safety  code  are  going  to  give 
us  fits.  Still,  I  can't  help  but  feel  that 
in  establishing  a  minimum  standard  of 
track  safety  we  are  laying  the  ground- 
work for  a  more  successful  railroad 
industry.  What  has  taken  place  in 
hundreds  of  meetings  between  com- 
pany and  FRA  representatives  all  over 
the  United  States  has  been  a  shaping 
and  reshaping  of  the  language  and  the 
sense  of  the  standards.  Certainly  we 
could  not  have  continued  the  way  we 
were  going.  We  are  now  changing 
direction. 

We   in   management    are   greatly    in 
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debt  to  the  engineering  representatives 
who  participated  in  those  meetings. 
With  patience  and  skill,  FRA  staff 
members  made  adjustments  where 
standards  were  excessive,  to  not  bvuden 
railroads  with  costs  that  do  not  im- 
prove safety.  It  is  estimated  that  those 
adjustment  meetings,  if  I  can  call  them 
that,  saved  the  industrv  perhaps  as 
much  as  $600  million  in  one-time 
costs. 

No  doubt  the  present  standards  still 
require  adjustment.  Here  and  there, 
they  are  more  restrictive  than  necessary. 
Allen  Sams  at  a  recent  staff  meeting, 
for  example,  pointed  out  that  in  his 
opinion  standards  for  super  elevating 
tracks  on  curves  are  not  well  drawn. 
The  industry  practice  of  incorporating 
up  to  three  inches  of  imbalance  to 
reduce  wear  on  the  inside  rail  has 
proved  through  long  experience  to  be 
entirelv  safe.  I  feel  confident  such 
technical  differences  will  be  resolved 
in  time. 

Allen,  may  I  sav,  reminds  me  of 
Cato,  a  senator  of  ancient  Rome.  It 
is  recorded  that  during  the  wars  be- 
tween Rome  and  its  great  enemy,  Car- 
thage, whenever  Cato  arose  on  the 
floor  of  the  Senate,  no  matter  what  the 
subject  was  being  discussed  he  opened 
his  remarks  with  the  words,  "Carthage 
must  be  destroyed."  Whenever  Allen 
speaks  at  staff  meetings,  he  says,  "We 
need  more  ties,  more  rail,  more  bal- 
last." 

Yes,  Allen,  we  in  railroad  executive 
managements  hear  vou  loud  and  clear. 
We  too  are  concerned  with  our  need 
to  upgrade  our  track  in  compliance 
with  the  standards.  In  recent  years, 
with  considerable  difficultv,  manv 
roads  have  used  cvcle  maintenance  for 
track.  It  has  proved  effective  in  giv- 
ing us  fuller  use  of  shrinking  track 
crews.  If  standards  for  higher  speed 
tracks  force  us  to  spot  replacement  of 
ties,  it  will  be  at  the  cost  of  svstem 
efficiency. 

Nonetheless,  I  stand  bv  mv  convic- 
tion. Well-defined  track  standards,  on 
balance,  will  help  the  rail  industi-v, 
not  hurt  it. 


I  can  almost  hear  some  of  you 
saying,  "That  sounds  good.  But  can 
we  meet  government  standards  with 
limited  budgets,  limited  supplies  and 
limited  manpower?" 

Let  me  try  to  answer  that  question 
with  a  story. 

A  wealthy  man  with  an  interest  in 
exotic  birds  had  a  call  from  a  dealer. 
"Come  right  over.  I  have  a  bird  that 
speaks  five  languages." 

The  man  did.  Sure  enough,  the  bird 
spoke  five  languages,  clearly  and  dis- 
tinctly. The  wealthy  man  paid  a 
thousand  dollars  for  the  bird  and  took 
it  home.  He  went  to  the  office  next 
day  without  telling  his  wife  about  his 
wonderful  pujchase.  That  evening  he 
hurried  home  and  said  to  her; 

"Have  you  seen  mv  new  bird?" 

"Yes,"  she  said,  "it's  in  the  oven." 

"In  the  oven,"  he  shouted.  "Don't 
A'ou  realize  that  bird  speaks  five  lan- 
guages?" 

"Mavbe  so,"  she  answered,  "but  it 
didn't  sav  anything  to  me." 

Like  the  bird  that  spoke  five  lan- 
guages, we  have  not  spoken  up  when 
it  was  important  to  do  so. 

Any  whv  is  it  important?  Because 
we  have  gone  about  as  far  as  we  can 
in  helping  ourselves.  It  has  been  a 
miracle  of  financial  management  that 
more  roads  have  not  gone  into 
bankruptcy.  As  an  industrv  we  have 
learned  how  to  do  without,  how  to  get 
by  with  minimum  expenditures.  We 
should  invest  $3-4  billion  a  vear  in 
capital  improvements.  But  we  scraped 
bv  with  less  than  half  that  amount. 
We  can't  go  on  forever  that  wav. 

In  recent  years,  on  our  road,  we  have 
proudly  recounted  how  manv  ties  we 
have  put  down.  For  four  vears  we  have 
installed  a  million  or  more  new  ties. 
Impressive  though  that  mav  be,  it  does 
not  mean  we  are  catching  up.  We 
need  more— as  do  practicalh  all  rail- 
roads. 


Railroads  must  earn  more 

Obvioush',   we  need  to  spend  more 
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on  the  physical  plant.  But  we  haven't 
had  the  money  in  recent  years,  or  can 
get  it  only  at  high  rates.  That  leaves 
us  onh'  one  alternative— we  simply  have 
to  earn  more. 

That's  m\'  answer  to  the  question 
of  how  we  can  meet  the  standards.  We 
ha\'e  to  earn  more.  But  we  can  onlv 
do  that  my  changing  the  rules  under 
\\'hich  railroads  compete  for  business. 

Since  World  War  II,  government 
promoted  other  forms  of  transportation. 
That  sponsorship  brought  immense  new 
highwa\%  airport  and  waterway  capaci- 
ty. It  made  possible  a  huge  new  private 
carriage  industry.  All  too  often,  it  left 
railroads  with  traffic  no  one  else 
wanted  to  handle. 

Does  that  mean  railroads  are 
through?  Not  a  bit.  Nothing  in  sight 
can  replace  the  railroads. 

Indeed,  railroads  at  this  rather  sad 
time  in  their  history,  are  likely  entering 
a  new  Golden  Age.  Railroads  have 
great  advantages  in  the  efficiency  with 
which  they  use  fuel  to  create  trans- 
portation—four to  five  times  as  much 
tonnage  as  trucks  with  equal  use  of 
fuel.  Railroads  conserve  space  as  com- 
pared to  highways  or  airports.  Space  is 
becoming  much  more  precious.  Rail- 
roads disturb  the  air,  earth  or  the  water 
less  than  other  forms  of  transportation 
in  creating  equivalent  transport.  Rail- 
roads, in  mv  view,  are  pre-eminently 
a  ti'ansportation  mode  for  the  future. 
Responsible  people  in  industry,  acad- 
eme and  government  are  starting  to 
turn  to  railroads  for  answers  to  future 
problems. 

One  of  our  good  rail  supply  com- 
panies, Stanra\',  in  an  advertising  poster 
has  put  it  very  well:  "Railroads  are 
for  the  hirds— and  for  trees  .  .  .  air  .  .  . 
people."  A  publication  I  read,  the 
Economist,  a  few  months  ago  ran  an 
advertisement  for  British  Railways 
with  a  pointed  headline:  "British  Rail's 
Gift  to  the  Country  May  be  the 
Country." 

A  moment  ago  I  said  the  rules  of 
the  game  must  be  changed.  We  can't 
change  them.  Our  political  leaders 
must  want  to  change  them.  Only  the 
public  can  make  them  want  to  do  that. 


Need  favorable  legislation 

Well,  as  all  of  you  know,  we  made 
a  valiant  effort  to  reach  the  public  with 
our  story.  We  knew  we  had  to  con- 
vince the  public  of  the  merits  of  our 
case  before  we  could  hope  to  reach 
their  representatives  in  government. 
In  1971  and  in  1972  a  transportation 
bill  was  introduced  that  would  have 
been  a  start  toward  putting  railroads 
on  the  road  to  equality  with  their  com- 
petitors and,  as  I  said,  toward  a  new 
Golden  Age.  But  Congress,  harassed 
by  the  pressing  problems  of  the  war, 
civil  unrest,  inflation,  and  other  press- 
ing matters  of  the  moment,  simply  did 
not  find  time  to  fully  consider  that 
bill. 

This  year,  transportation  leaders  are 
determined  that  some  resolution  of  the 
rail  industry's  problems  be  enacted.  So 
far,  Congress  and  the  nation  have  been 
hypnotized  by  Watergate.  Watergate, 
for  all  its  unpleasantness,  is  serving  a 
useful  purpose.  We  are  being  reminded 
of  what  we  in  these  United  States  be- 
lieve about  the  need  for  sepai-ation  and 
integrit\'  of  the  executive,  legislative 
and  judiciary  branches  of  our  goveni- 
ment— and  also  some  fundamentals  like 
decency,  truthfulness,  fairness,  faithful- 
ness and  loyalty.  This  clearing-of-the 
air  cannot  help  but  favorably  affect 
Congressional  handling  of  rail  reform. 

Two  main  railroad  needs  are  before 
Congress.  One  is  to  enable  Penn- 
Central  and  other  bankrupt  eastern 
railroads  to  continue  to  operate  while 
their  tangled  financial  problems  are  re- 
solved. It  is  an  imderstatement  to 
describe  their  problems  as  complicated. 

The  other  main  railroad  need  is  pas- 
sage of  one  or  more  bills  to  help  the 
railroads  get  low  interest  loans  for 
equipment  and  track  work,  fair  taxa- 
tion, help  for  grade  crossing  separation 
and  protection,  and  greater  freedom 
to  adjust  rates. 

This  is  the  vear  of  the  raih'oads.  We 
know  it  can  happen. 

Last  month,  for  the  first  time,  a  bill 
opened  up  the  highway  trust  fund. 
Until  now,  that  multi-billion  dollar 
fund  has  been  used  only  for  highways. 
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The  $200  million  earmarked  for  the 
mass  transit  is  only  one  percent  of  the 
$20  billion  authorized  but  it  represents 
an  important  victory  for  the  public's 
need  of  more  than  just  highwa}'s. 

Letters  are  helpful 

For  the  past  two  years,  thousands 
of  railroaders,  members  of  their  fami- 
lies, plus  friends  in  the  rail  supply  in- 
dustn^  and  the  general  public,  called 
upon  Congress  to  write  new  transporta- 
tion laws.  Was  all  that  work  wasted? 
I  think  not.  hi  those  two  years  we 
helped  open  the  eyes  of  Congress  to 
what  was  happening  in  transportation. 
Now  we  have  a  chance,  and  a  good 
chance,  to  get  action. 

We  must  have  still  more  of  your 
help  in  getting  the  attention  of  your 
Congressmen.  A  letter  from  you  is 
significant  to  the  men  who  represent 
you  in  Congress.  Letters  from  members 
of  vour  famih'  and  friends  will  further 
encourage  him  to  look  hard  at  the 
railroad  picture.  Letters  from  employees 
in  your  departments,  and  from  all  the 
people  you  deal  with,  will  further  im- 
press him  with  a  sense  of  urgencv. 

I  am  asking  all  the  employees  of  the 
ICG  once  again  to  raise  their  voices 
and  give  Congress  a  view  of  their  think- 
ing. I  have  asked  the  thousands  of 
om'  retirees  to  write.  They  are  respond- 
ing. There  is  nothing  phony  about 
this.  It  is  part  of  the  American  svstem 
of  representational  government.  We 
must  not  be  like  the  bird  that  went 
into  the  oven  without  saving  anvthing. 

No  one  else  will  do  this  job  for  us. 
You  and  I,  and  the  half  million  people 
of  the  railroad  indusrv  and  whatever 
allies  we  can  gather  are  going  to  have 
to  carrv  it  through.  I  particularlv  look 
to  you,  because  you,  better  than  most, 
know  how  terriblv  important  it  is  that 
we  find  the  means  to  build  better  rail- 
roads. 

Our  nation  is  expanding  and  grow- 
ing. It  must  have  better  railroads.  And 
even  before  that,  we  need  the  kind  of 
railroads  that  can  carrv  today's  traffic 
safeh'  ai^d  well. 


As  I  said,  the  only  effective  way  is 
to  get  the  rules  of  the  game  changed. 
I  have  no  qualms  about  our  abilitv  to 
compete,  and  to  compete  hard,  once 
we  are  put  on  an  equal  basis. 

The  title  of  my  remarks  this  morn- 
ing is  "Light  at  the  End  of  the  Tun- 
nel." Not  a  very  original  way  of 
saying  it,  perhaps,  but  I  think  it  is 
an  accurate  wav  to  describe  where  we 
are.  We  are  in  a  tunnel.  We  have 
been  for  too  long.  But  I  honestly  be- 
lieve we  can  see  light.  We  can  reach 
the  end  of  that  tunnel  and  burst  out 
into  the  sunlight.  With  your  help,  we 
can. 

President  Peak:  Thank  you,  Mr. 
Boyd.  I'm  sure  we  appreciate  those 
words  of  encouragement.  Some  of  us 
have  in  past  years  felt  sort  of  like  the 
fellow  who  went  to  a  pep  meeting  at 
his  companv's  hcadcjuarters  and  when 
he  got  back,  they  asked  him  what  thev 
said,  and  he  said,  "They  said  'cheer  up 
things  could  be  worse.'  "  And  he  said, 
"Thev  were  right  because  when  I 
cheered  up  things  got  worse."  We  hope 
thev  are  going  to  get  better.  We  know 
you  are  busy.  We  value  vour  presence 
but  \'ou  have  demands  on  yovu-  time, 
like  getting  more  money  for  mainte- 
nance of  way,  but  we  will  be  delighted 
to  have  vou  sta\'  for  as  much  of  our 
]:)rogram  as  you  can,  but  when  \ou 
feel  it  necessar^'  to  leave,  feel  free  to 
do  so. 

Darrell,  I'll  tvun  the  podium  over  to 
you. 

Introduction  of  Ross  T.  Gill 

President  Brvant:  I  previoush"  men- 
tioned that  in  the  past  three  \'ears  we 
have  had  three  gentlemen  who  gave 
us  an  insight  into  what  was  taking  ]-)lace 
or  going  to  take  place  in  Pueblo,  Colo- 
rado, at  the  High  Speed  Ground  Test 
Center.  Todav'  we  are  privileged  to 
have  with  us  a  man  who  is  eminently 
qualified  to  bring  us  up  to  date  on  the 
high  speed  ground  test  center. 

He  has  been  with  the  Federal  Rail- 
road Administration  since  1970,  having 
been  associated  \\\i\\  the  Kansas  Test 
Track   on   the    Santa   Fe    at   Wichita, 
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Kansas,  and  the  High  Speed  Ground 
Test  Center,  both  in  Washington,  D.  C, 
and  at  Pueblo,   Colorado. 

He  holds  a  B.  S.  degree  in  mechani- 
cal engineering  from  New  Mexico  State 
Universit\\  Prior  to  joining  the  FRA 
he  was  asociated  with  the  Southern 
Pacific  for  nine  vears,  having  been  in- 


volved in  the  Colton  Cutoff  and  also 
in  design,  development  and  testing  of 
the  Vertipac  rail  car. 

It  is  mv  privilege  to  present  to  you 
Mr.  Ross  T.  Gill,  staff  engineer,  DOT 
High  Speed  Ground  Test  Center, 
Pueblo,  Colorado.  Mr.  Gill.  (Ap- 
plause). 


High  Speed  Ground  Test  Center 
Update  September  1973 

By  Ross  T.   Gill 

Staff  Engineer,  DOT  High  Speed  Ground  Test  Center,  Pueblo,  Colorado 


I  wish  to  thank  all  of  you  for  allow- 
ing me  your  time  to  present  an  update 
on  the  High  Speed  Ground  Test  Cen- 
ter at  Pueblo,  Colorado.  Also,  I  want 
to  express  a  special  thanks  to  Mr.  Bill 
Autre V  for  inviting  me  here  todav. 

I  know  that  some  of  you  have  had 
the  opportunity  on  various  occasions 
to  visit  the  Test  Center  in  the  past, 
and  I  hope  vou  all  will  have  the  oppor- 
tunitv  in  the  future.  The  most  impor- 
tant aspect  toward  the  future  of  this 
test  facilitv  is  the  knowledge  that  you 
as  potential  users  have  of  this  facility's 
capabilitv  and  benefits  that  can  be 
derived. 

Slide  #  1 )  First  off,  I'd  like  to  give 
vou  a  basic  overview  of  the  High  Speed 
Ground  Test  Center.  We  are  located 
near  Pueblo,  Colorado,  some  20  miles 
northeast  of  the  actual  community.  We 
are  served  by  rail  through  the  Pueblo 


Armv  Depot  to  the  south  from  North 
Avondale,  over  the  ATSF  and  MoPac 
Lines.  This  center  is  managed  bv  the 
FRA  with  operations  and  maintenance 
support  contracted  to  KentronHawaii 
Ltd.  The  30,000  acres  of  real  estate 
on  the  Test  Center  is  leased  from  the 
State  of  Colorado.  This  land  was  previ- 
ouslv  used  for  cattle  grazing  bv  various 
cattle  companies  in  the  area.  The  area 
is  semi-arid  with  temperatures  dropping 
to  -30°F  in  winter  and  107°F  in  the 
summer.  Spring  brings  an  abundance 
of  sand  and  tumbleweed  to  toughen  our 
test  environment. 

(Slide  #2)  The  majority  of  our 
test  tracks  and  guideways  presently 
exist  in  the  southerly  half  of  this  site 
as  seen  here.  To  the  right  in  the  mid- 
dle on  the  eastern  boundary  lie  the 
majoiity  of  our  test  support  facilities. 

Brieflv,    the  large   major  outer  loop 
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represents  the  Tracked  Air  Cushion 
Research  Vehicle  22-mile  proposed 
guidewav.  To  the  east  and  paralleling 
south  along  the  guideway  is  our  Linear 
Induction  Motor  Research  Vehicle 
(LIMRV)  6-2-mile  test  track.  At  the 
upper  right  and  inside  the  major 
TACRV  oval  is  the  light-bulb  shaped 
alignment  for  the  Urban  Tracked  Air 
Cushion  Vehicle.  Cetting  back  to  the 
real  world  we  know  so  well  is  the  Tran- 
sit Track  Oval  and  the  Federal  Rail- 
road Administration's  Conventional  Rail 
trackages  encompassing  the  Transit 
Oval  in  the  south  central  portion  of  the 
site. 

On  the  right  hand  portion  of  the 
screen  is  a  detailed  plan  of  the  support 
facilities  including  the  Wheel/Rail 
Dynamics  Laboratorv  now  under  con- 
struction. 

At  this  time,  Td  like  to  take  each 
track  and  guideway  to  explain  in  more 
detail  just  what's  going  on.  I'll  discuss 
the  Wheel  Rail  Laboratory  facilities 
later  on. 

(Slide  #3)  The  first  track  to  ap- 
pear at  the  Test  Center  was  the  Linear 
Induction  Motor  Research  Vehicle 
track  in  1971  for  testing  of  #1,  the 
performance  of  the  double-sided  linear 
motor  as  a  means  of  propulsion  in 
future  vehicles,  and  #2,  to  study  the 
behavior  of  the  steel  wheel  on  steel 
rail  system  using  the  Budd  Pioneer  III 
truck  as  suspension  for  this  50,000-lb., 
high-speed  vehicle.  To  date,  we  have 
operated  this  vehicle  unmanned  via 
telemetrv  to  191  MPH.  The  existing 
6-2-mile  length  of  track  allowed  us 
no  more,  so  we  elected  to  modifv  the 
LIMRV  and  add  two  jet  engine 
boosters  to  speed  our  acceleration  to 
240  MPH,  thus  eliminating  the  need 
for  more  track. 

The  track  itself  is  somewhat  common 
in  design  with  the  exception  of  a  22-in. 
high  aluminum-extruded  reaction  rail 
in  the  center  that  acts  somewhat  analo- 
gous to  a  stator  for  the  2500-HP  linear 
motor.  However,  our  track  mainte- 
nance techniques  no  doubt  would  ap- 
pear quite  rigorous  to  those  currently 
used  in  the  industrv  today.  Since  we 
cannot    maintain    geometry    with    off- 


the-shelf  ecjuipment,  we  rely  on  a  Track 
Survev  Device  which  uses  a  laser  refer- 
ence to  gather  our  geometry  data,  con- 
sequentlv  a  shim  plan  for  the  119-lb. 
running  rails  as  well  as  the  aluminum 
reaction  rail  is  used.  The  shim  plan 
information  tells  the  trackman  to  move 
the  rails  base  vcrticallv  or  laterallv  to 
the  nearest  1/32  of  an  inch.  (This  is 
our  present  practical  level  in  the  field; 
however,  the  Track  Survev  Device 
Accurac\'  is  indeed  higher.)  A  shim 
nest  is  provided  for  in  the  fastener  to 
accommodate  these  adjustments.  To 
date,  we  have  had  little  occasion  to 
exceed  the  limits  of  the  shim  nests 
configuration. 

(Slide  #4)  Adjacent  to  the  LIMRV 
test  track,  we  have  a  three  ir.ile  con- 
crete guideway  for  operating  the  300- 
mph  Tracked  Air  Cushion  Research 
Vehicle.  This  guideway  has  a  concrete 
reinforced  10-in.  deep  bottom  slab 
with  prestressed  25-ft.  long  side  panels 
for  guidance.  We  will  have  approxi- 
matelv  3/2  miles  of  this  guideway  com- 
plete by  November  of  this  year. 

(Slide  #5)  Who  says  it  never 
snows  in  Pueblo,  Colorado.  Believe  me 
that's  not  White  Sands,  New  Mexico. 
To  date,  we  have  operated  this  vehicle 
successfullv  at  68  mph  and  intend  to 
approach  its  maximum  speed  of  300 
mph  veiy  carefuUv.  Of  course,  addi- 
tional guidewa\'  will  be  required. 

(Slide  #6)  Here's  the  only  proof 
I  have  that  it  does  run.  I  hope  this 
slide  will  suffice.  It  is  planned  to  in- 
stall later  a  linear  motor  in  this  vehicle. 
Power  for  the  LIM  will  be  provided 
through  third  rail  pick-up  attached  to 
the  guidewav's  side  panel  wall.  The 
present  configuration  of  the  TACRV 
will  propel  the  vehicle  to  25  mph  using 
the  hot  gases  of  the  three  fan  jet  en- 
gines for  propulsion  and  the  cold  gases 
for  levitation. 

(Slide  #7)  Similar  in  principle  to 
the  TACRV  is  the  Urban  Tracked  Air 
Cushion  Vehicle  capable  of  150-mph 
operation  and  60-passenger  capacity. 
Keep  in  mind  that  this  is  not  a  research 
vehicle  but  a  demo.  This  vehicle  will 
be  operating  at  the  Test  Center  next 
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spring  on  completion  of  the  first  phase 
of  its  3.3-mile  guideway.  This  vehicle 
will  be  powered  entirely  through  com- 
mercial third  rail  power  for  the  linear 
motor  propulsion  system  as  well  as  the 
electric  fans  for  levitation.  The  pur- 
pose in  such  a  vehicle  at  the  Test  Cen- 
ter will  be  to  provide  information  on 
initial  costs,  ride  quality,  cost/benefits, 
and  maintenance  data  to  urban  areas 
where  discussions  of  an  intercity  or 
short  intracitv  system  are  pending. 
This  vehicle  mav  appear  as  a  competi- 
t(n-  with  rail  svstems  in  the  future  when 
new  routes  and  sx'stems  are  being  con- 
sidered. 

(Slide  #8)  The  guideway  is  of  a 
simple  design  being  nothing  more  than 
a  concrete  slab  which  will  have  an 
aluminum  reaction  rail  attached  in  the 
center  for  propulsion  as  well  as  guid- 
ance. Concrete  constmction  techniques 
follow  that  used  in  typical  highway  and 
runwa\'  projects. 

(Slide  #9)  Moving  away  from  the 
advanced  s\'stems,  we  presently  have 
a  9.2  mile  Urban  Mass  Transit  Test 
Track  as  I  mentioned  earlier.  This 
slide  indicates  also  the  future  proposed 
trackage  crossing  the  interior  of  the 
loop.  The  present  trackage  contains 
several  design  configurations  based  on 
common  standards  used  by  various 
transit  properties  having  third-rail  way- 
side power  pick  up.  Concrete  ties  with 
spacing  from  24-in.  to  30-in.  centers, 
wood  ties  on  100-lb.  welded  and 
jointed  rail  sections,  and  welded  119-lb. 
rail  on  wood  and  concrete  tie  sections. 
Instiiimentation  is  installed  in  the  em- 
bankment at  six  major  sections  and  de- 
signed to  measure  subgrade  accelera- 
tions, displacements,  moisture  and  den- 
sities related  to  track  structure  behavior 
and  performance  under  traffic.  Future 
plans  for  expanding  this  facility  will  in- 
clude a  perturbed  track  section,  con- 
crete slab  tunnels  and  bridges,  and 
tight  turn  loops  for  wheel-screech  noise 
studies.  All  trackage  and  programs  on 
this  particular  facility  are  sponsored 
and  funded  in  whole  or  in  part  by  the 
Urban  Mass  Transportation  Administra- 
tion of  the  U.  S.  Department  of  Trans- 
portation. 


(Slide  #10)  Current  programs  have 
included  studies  with  tlie  NYCTA  R-42 
cars  gathering  baseline  data  on  track 
geomeby  systems  for  possible  use  by 
the  transit  industry.  Keep  in  mind  that 
the  goal  on  geometry  systems  here  is 
directed  toward  quick  and  easy  hang- 
on  equipment  compatible  with  the 
several  varieties  of  transit  cars.  This 
system  would  not  necessai-ily  require 
committing  a  special  car  specifically 
designed  and  dedicated  to  track 
geometry  services. 

(Slide  #11)  hr  addition  to  the 
R-42  cars,  the  State-of-the-Art  Cars 
have  been  operating  since  October 
1972  at  the  High  Speed  Ground  Test 
Center. 

These  cars  went  through  a  rigorous 
progiam  of  acceptance  and  engineering 
tests.  Mechanical  as  well  as  electrical 
difficulties  expanded  the  original  pro- 
gram which  proved  veiy  beneficial 
when  considering  that  prior  to  the 
existence  of  the  HSGTC,  the  cai's 
would  likely  have  had  their  problems 
in  the  midst  of  an  operating  revenue 
transit  line  and  therefore  would  have 
required  a  longer  extended  period  in 
which  to  debug  all  svstems. 

As  many  of  you  know,  these  cars 
unfortimately  were  involved  in  a  serious 
accident  in  August  at  the  Test  Center; 
however,  the  damaged  car  is  being  re- 
]:)aired  and  will  go  to  Chicago,  Cleve- 
land, Philadelphia,  Boston  and  New 
York  for  demonstration  as  originally 
planned. 

This  fall,  we  anticipate  having  the 
Energy  Storage  Car  designed  with  a 
flywell  generator  system  aimed  at  re- 
ducing energy  requirements  bv  storing 
those  energies  normally  disapated  via 
resistors  in  a  d^^^amic  brake  system. 

Later,  the  Gas  Turbine  Electric  Cars 
will  be  at  the  Test  Center  for  test. 
They  can  be  operated  with  wayside  or 
catenary  power  or  its  own  self-contained 
turbine  power  package  aboard  the  car 
where  commercial  electric  power  isn't 
available. 

(Slide  #12)  The  last  trackage  I 
want  to  discuss,  hopefully,  has  the  most 
interest  to  you  here  today.    This  is  the 
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Federal  Railroad  Administration's  Con- 
ventional Rail  Track.  There  are  three 
major  use  categories  of  track  in  this 
particular  facility. 

The  first  track  is  the  outer  14-mile 
High-Speed  loop  for  120-mph  opera- 
tion with  current  inteichange  t^qoe 
equipment  and  160-mph  operations 
with  vehicles  such  as  today's  turbo 
trains  and  the  Improved  Passenger 
Train  in  the  futm'e.  This  welded  rail 
track  will  be  fully  complete  in  Septem- 
ber of  1974.  Maximum  curvature 
will  be  0  deg.  50  min. 

The  second  track  category  is  the 
5-mile  Train  Dynamics  Track  shown 
meandering  inside  the  High  Speed  loop 
which  was  completed  this  June.  This 
track  provides  grades  and  curvature 
paralleling  the  AAR  Track-Train  Dyna- 
mics program,  where  eventuallv  100- 
car  freight  trains  can  be  instrumented 
and  tested  to  better  anahze  and  under- 
stand total  train  behavior.  The  track 
structure  is  136-lb.- jointed  rail  on  grade 
5  wood  ties  spaced  at  19/l;  in.  centers. 
The  ballast  is  slag  from  the  CF&I  Steel 
Mill  in  Pueblo  with  a  15-in.  depth 
under  the  ties.  Both  major  and  minor 
geometric  changes  can  be  made  for 
curve  entrv  studies. 

(Slide  #13)  The  final  1  mile  of 
trackage  also  completed  in  June  of  this 
^"ear  of  identical  construction  is  called 
our  impact  track.  This  track  is  the 
tangent  track  to  the  left  of  the  TDT 
shown  at  center.  This  facilit\'  will  be 
used  to  examine  grade  crossing  situa- 
tions as  well  as  mechanical  integritv 
of  equipment  such  as  hazardous 
material  cars  and  studies  involved  with 
lading  and  damage  prevention.  In 
November,  we  will  have  the  grade 
crossing  test  program  luider  wav  for 
baseline  crash  data  collection  between 
an  automobile  and  a  locomotive. 

(Slide  #14)  Presently,  on  the 
Train  Dvnamics  Track,  we  are  collect- 
ing extensive  data  on  our  GE  U30G 
locomotive  relative  to  validating  Truck 
Computer  Models.  This  unit  has  been 
regeared  for  120-mph  operation.  Basic 
step  input  data  is  being  collected  on 
this  TDT  through  specific  irregularities. 


Additional  information  on  ride  quality 
and  truck  perfonnance  will  be  collected 
to  120  mph. 

(Slide  #  15)  This  next  slide  gives 
you  a  good  ovei-view  of  the  major  sup- 
port facilities  including  the  rather  large 
steel  framework  at  center  for  the 
Wheel/Rail  Dvnamics  Laboratory.  To 
the  right  of  this  is  the  Project  Manage- 
ment Building  where  most  of  the  paper- 
work gets  done.  To  the  left  and  in  the 
early  stages  of  construction  is  our  Tech- 
nical Services  Facility  perhaps  once 
known  as  the  "Roundhouse". 

Getting  back  to  the  Wheel/Rail 
Dynamics  Laboratory,  this  facilitv  will 
have  SLifficient  capacity  to  handle  a 
complete  spectrum  of  main-line  raih'oad 
equipment  in  order  to  properlv  sup- 
port railroad  research  and  development 
programs.  The  laboratory  will  have 
equipment  and  control  facilities  to 
apply  static  and  dvnamic  forces  to  total 
vehicles  or  components  of  vehicles. 
Analogous  to  those  conditions  occur- 
ring in  service,  freely  and  repeatedh'; 
instrumentation  which  is  superior  to 
what  can  be  accomplished  in  the  field, 
and  independence  from  operating 
environmental  constraints  and  safetv 
experimentation  which  verges  on 
hazardous  situations  plus  close  visual 
observation  are  the  advantages  of  such 
laborator\'  testing. 

This  capability  will  be  used  to  con- 
duct research  in  track  characteristics, 
i.e.,  the  effect  of  track  variations  on 
vehicles  response,  guidance,  propulsion 
svstems,  and  braking  systems,  and  will 
]:)rovide  a  facilitv  for  shakedown  and 
accurately  documented  specification 
com]:)liance  testing  of  new  equipment 
plus  the  abilitv  to  rcstage  accidents 
with  independent  sensitivitv  runs  for 
the  identification  of  casual  factors. 

The  concept  of  the  "roller  rig"  ori- 
ginated in  the  carK-  locomotive  dxiia- 
mometer  installations  where  \\'heeled 
\'ehicles  were  positioned  over  rollers 
that  incoqoorated  energy  absorbing 
devices.  These  systems  provided  a 
means  for  "loading"  the  engines  to  de- 
termine  their   performance. 

This    concept    has    been    expanded 
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upon  in  railroad  research  facilities  in 
England,  France,  Germany  and  japan 
in  the  last  five  to  ten  years.  Provisions 
have  been  incorporated  for  moving  the 
rollers  up-and-down  and  sidewa\'s  to 
simulate  track  irregularities.  The  re- 
sulting d\'namic  excitation  is  used  to 
stud\'  the  performance  of  vehicle  sus- 
joension  s\'stems  and  the  mechanics  of 
rolling  contact,  as  well  as  propulsion 
and  braking. 

The  simulator  s\'stem  for  the  Wheel, 
Rail  Dynamics  Laboratory  will  be  an 
advancement  in  the  state-of-the-art  and 
will  provide  the  simultaneous  simula- 
tion of  all  the  various  track  irregularities 
experienced  in  the  field,  including 
track  displacements  under  moving 
loads. 

As  you  well  know,  I  have  only  been 
able  to  touch  the  surface  of  the  High 
Speed  Groimd  Test  Center  facilit\'  at 
Pueblo,  Colorado.  I  hope  that  I  have 
been  able  to  tease  your  technological 
appetite  to  the  extent  that  you  will 
eventualh'  see  the  facility  for  yourself. 
The  Federal  Railroad  Administration 
will  soon  be  publishing  a  Facility 
Manual  that  will  give  vou  more  tech- 
nical details  on  the  facility  itself  and 
the  mechanics  of  becoming  an  actual 
user  at  the  site.  I  do  appreciate  your 
time  and  hope  to  see  vou  all  soon. 

Thank  you. 

President  Bryant:  Mr.  Gill,  mav  I 
thank  \'ou  sincerely  for  the  entire 
assembled  members  and  guests  for  your 
up-to-date  infonnative  address  on  what 
we   mav  reasonably  expect   rail    trans- 


portation to  be  in  the  futm'e.  It  has 
been  an  honor  to  have  you  speak  to  us 
toda\ .   Thank  vou  ver\-  much. 


Introduction  of  R.  D.  Shaver 

President  Peak:  We  are  now  going 
to  come  to  a  subject  that  we  have  to 
have  at  each  of  these  conventions  be- 
cause it  is  ver\'  important  in  our  work. 
We  constanth'  talk  about  safety;  we 
can  never  talk  about  it  too  much. 

Our  next  speaker  was  bom  in  Atchi- 
son, Kansas,  and  was  a  resident  of  that 
state  until  moving  to  Iowa  in  1962. 

After  graduating  from  high  school 
he  attended  the  National  Railway 
Police  Academy  and  later  the  Institute 
of  Business  Economics  in  Southern 
California. 

He  began  his  railroad  career  as  a 
special  officer  on  the  Santa  Fe  at  Em- 
poria, Kansas,  in  January,  1949.  In 
August  of  that  year  he  was  appointed 
safety  supervisor  at  Fort  Madison, 
Iowa. 

To  him,  the  work  in  the  Safety  De- 
partment was  most  stimulating  and  his 
deep  interest  earned  him  rapid  ad- 
vancement, and  after  four  \ears  he 
became  the  superintendent  of  safety- 
system  with  headquarters   in   Chicago. 

He  is  a  member  of  the  American 
Society  of  Safety  Engineers  and  is  also 
Chairman  of  the  Association  of  Amer- 
ican Safety  Section,  OSHA  Committee. 

Ladies  and  gentlemen,  Mr.  Richard 
Dean   Shaver.    (Applause) 


Prevention  Is  the  Key 

By  R.   D.   Shaver 
Superintendent  of  Safety-System,  Santa  Fe,  Chicago 


Thank  you.  I  thought  I  saw  a  couple 
of  ladies  here.  Ladies  and  gentlemen, 
I  want  \  ou  to  know  it  is  lealh'  a  privi- 
lege for  me  to  be  here  this  morning  and 
get  to  talk  to  the  backbone  of  the  rail- 
road industry.  I  have  always  had  a 
soft  spot  in  m\'  heart  for  maintenance- 
of-wav  people. 

It  also  is  an  honor  and  a  privilege  to 
be  here  to  get  to  talk  to  you  about  one 
of  the  most  important  subjects  that  we 
can  talk  about  in  the  railroad  industry 
and  that  is  accident  prevention  and 
safety. 

Several  months  ago,  when  I  was 
first  transferred  to  Chicago  as  assistant 
superintendent  of  safety,  Mr.  Baird 
received,  and  incidentally  he  was  then 
our  superintendent  of  safety,  and  he 
received  an  invitation  from  Mr.  Autrey 
to  come  here  today  and  talk  to  you 
people.  Unfortimatelv  for  the  Santa 
Fe  Railroad,  as  well  as  vou  folks  here 
today,  Mr.  Baird  had  some  unfortunate 
health  problems  which  caused  his  pre- 
mature retirement.  Consequenth',  I 
decided  to  accept  the  challenge. 

A  few  years  ago  in  Kansas  Cit\'  a 
man  received  a  threatening  letter.  The 
letter  said,  "Unless  you  deposit  $25,000 
at  a  certain  place  and  time,  we  will 
kidnap  your  wife." 

In  response,  the  man  wrote  a  note 
and  took  it  to  the  place  where  he  was 
to  deposit  the  $25,000.  The  note  said, 
"Do  not  have  $25,000,  but  I'm  very 
much   interested   in   your  proposition." 

Now  when  Mr.  Autrev  wrote  Mr. 
Baird  and  invited  him  to  be  here  this 
morning,  I  felt  I  had  to  accept  in  his 
absence  and  give  Mr.  Autrey  almost 
the  same  answer  as  the  man  gave  the 
kidnapper  in  Kansas  Citv.  I  don't  have 
all  the  answers,  but  I'm  sure  interested 
in  your  proposition. 


Must  develop  proper  attitudes 

Prevention  is  the  key.  Now  so  that 
everyone  is  on  the  same  wave  length 
and  there  is  no  misunderstanding,  I'm 
talking  about  the  prevention  of  acci- 
dents and  personal  injuries.  There,  of 
course,  are  many  types  of  programs  or 
methods  to  achieve  this  goal  and  un- 
questionably one  of  the  most  important 
ingredients  is  sinceritx'.  The  supervisor 
must  be  sincerely  interested  in  accident 
prevention  and  safety.  He  miist  main- 
tain a  good,  open  line  of  communica- 
tion. He  must  impress  upon  the  worker 
there  is  a  safe  way  to  perform  his 
duties.  He  must  develop  safety  aware- 
ness in  that  employee  in  somewhat  the 
same  manner  that  it  was  developed  in 
you,  the  supei-yisor.  This  should  be 
accomplished  in  an  endeavor  to  develop 
desirable  attitudes. 

Anyone  associated  with  accident  pre- 
vention realizes  that  unfavorable  safety 
attitudes,  lack  of  interest,  inattentive- 
ness,  and  worry,  result  in  many  acci- 
dents and  painful  injuries. 

Therefore,  if  we  are  going  to  have 
a  successful  accident  prevention  pro- 
gram, it  is  important  to  develop  in  each 
worker  a  safety  awareness  which  re- 
places that  unfavorable  attitude  about 
safety. 

In  order  to  prevent  accidents,  the 
supervisor  must  be  able  to  readih' 
recognize  a  hazardous  condition.  He 
must  be  able  to  readih'  recognize  an 
unsafe  act  and  he  must  recognize  that 
an  employee,  in  many  instances,  creates 
these  conditions. 

There  are  several  other  important 
aspects  in  connection  with  accident 
prevention  that  I  would  like  to  briefly 
touch  on. 

Good  housekeeping. 
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Personal  pi-otecti\e  equipment. 
Inspection   of   equipment,   tools   and 
property. 

Training  programs. 
And  last,  but  not  least,  his  listening. 
Good  housekeeping  is  an  absolute 
must  insofar  as  preventing  accidents 
is  concerned.  The  basic  rule  which 
good  housekeeping  plays,  not  only  in 
eliminating  various  types  of  accidents, 
but  also  in  fire  prevention,  in  occupa- 
tional health  and  protection  of  per- 
somiel. 

The  importance  of  the  immediate 
cleanup  of  spills  and  conti'ol  measures 
necessarv  in  the  use  of  toxic  materials 
and  haiTnful  solvents. 

Personal  protective  equipment.  What 
personal  protective  eqviipment  is  sup- 
plied bv  vour  company  for  use  in  your 
particular  department,  where  to  obtain 
it  and  how  and  when  to  use  it. 

This  also  includes,  gentlemen,  the 
fact  that  the  supervisor  should  not  be 
without  that  same  protective  equipment 
when  he  is  in  those  situations  that  re- 
quire one  of  his  men  to  use  the  equip- 
ment. 

And  I  want  to  add  at  this  point  in 
reference  to  the  new  Occupational 
Safetv  and  Health  Act,  commonly  re- 
ferred to  as  OSHA,  and  manv  other 
things  that  Til  not  call  it,  just  making 
the  equipment  available  is  not  enough. 
You  must  see  to  it  that  the  worker  uses 
the  protective  equipment  if  he  is  in  an 
area  requiring  protective  equipment. 

Inspection  of  equipment,  tools,  prop- 
ertv  or  plant. 

Not  so  long  ago  I  had  the  opportun- 
it\'  to  visit  a  mechanical  facilitv,  and  I 
might  add  it  was  a  rather  small  opera- 
tion. And  \'0u  would  be  completelv 
amazed  at  the  number  of  defective 
tools  that  we  observed  the  emplovees 
using.    Let  me  give  you  an  example. 

Out  of  14  ladders,  7  of  them  were 
broken,  either  the  rungs  or  the  side 
legs.  Thev  were  dangerous.  Seven  out 
of  fourteen.  And  they  were  being  used. 
Hammers,  mauls,  sledges,  with 
cracked  or  badh"  broken  handles. 

Gentlemen,   \ou  would   also  be  sur- 


prised at  the  number  of  accidents  that 
tools  such  as  this  cause  and  painful 
injuries  from  those  accidents.  That  was 
mechanical. 

Also  in  this  inspection  we  found  a 
large  maintenance-of-way  truck,  rela- 
tivelv  new.  The  tires  were  worn  that 
you  could  see  the  thi-eads.  The  side 
mirror  was  broken.  The  side  glass  was 
broken.  The  door  handles  on  the  inside 
of  the  crew  cab  were  missing.  The 
doors  could  not  be  opened  except  from 
the  outside. 

Now  I  didn't  come  here  to  be  criti- 
cal. I  came  here  because  I  am  sincerely 
interested  in  accident  prevention  and 
safet\-,  and  those  things  cause  acci- 
dents. Not  onlv  can  thev  be  very,  very 
embarrassing  to  all  of  us,  they  can  be 
damned  costlv. 

Training  programs  are  a  must  and 
the\'  are  ver\%  ven'  important  on  our 
propertw  This  is  not  only  imperative 
to  a  good  accident  prevention  program, 
but  training  improves  production  and 
reduces  costs.  And  I'm  not  going  to 
get  into  this  subject  because  I  think 
ma\'be  \ou  will  hear  more  about  it  later 


Must  learn  to  listen 

Listening.  Some  of  \ou  probablv 
thought,  "That  guy's  flipped  his  lid." 
Remember  what  Mr.  Bo\'d  said  abovit 
the  bird.  He  didn't  speak  up.  Listen- 
ing is  probablv  one  of  the  most  impor- 
tant and  probablv  the  one  that  we  most 
fail  to  complv  with.  I'm  judging  vou 
from  some  of  mv  personal  habits  and 
experiences. 

Some  vears  ago  a  psychiatrist  by 
the  name  of  Dr.  Theodore  Rieck  wrote 
a  book  entitled,  "Listening  With  The 
Third  Ear."  While  Dr.  Rieck  was  ad- 
dressing himself  mainly  to  his  profes- 
sion, the  insight  he  furnished  into  the 
ps\cho-analvtic  process  can  prove  use- 
ful to  ever\'one,  particularl\-  to  super- 
visors and  accident  prevention  officers. 
And  incidentallv  on  our  railroad  every 
supervisor  is  an  accident  prevention 
officer. 
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I'm  not  trying  to  say  here  that  we 
should  all  attempt  to  be  psycho- 
analysts. Rather,  it  indicates  that  we 
should  give  the  same  care  and  atten- 
tion to  truly  listening  to  another  per- 
son as  a  psychiatrist  does  when  he  is 
working  with  a  patient.  Not  onh'  is 
that  psychiatrist  listening  intently  to 
every  word,  how  it  is  being  spoken, 
the  tones  and  inflections  of  the  voice, 
but  most  importantly  he's  attempting 
to  assess  how  that  person  is  feeling  and 
what  he  really  means  by  what  he  is 
saying.  He  listens  with  a  third  ear. 
He  tries  to  establish  a  direct  line  of 
verbal  and  emotional  comprehension 
between  himself  and  the  other  person 
so  that  he  knows  exactly  what  it  is 
that  man  is  trying  to  tell  him. 

Listening  with  the  third  ear  is  like 
reading  between  the  lines  of  printed 
material.  Reading  between  the  lines 
of  spoken  communications  helps  you 
get  closer  to  what  the  other  person  is 
trying  to  accomplish  through  his  verbal 
expression.  When  vou  listen  the  words 
may  denote  something  to  \'ou  that  is 
entirely  different  from  that  \vhich  is 
meant  by  the  speaker.  Your  inference 
from  the  connotations  of  the  words  may 
be  different  from  what  the  speaker  is 
implying. 

So  it  gets  back  to  asking  the  ques- 
tion, "just  what  is  it  he  is  trying  to 
tell  me?  What  is  the  true  message  that 
he  wants  me  to  receive?" 

How  often  have  vou  heard  a  person 
try  to  explain  something  and  finally 
say  in  exasperation,  "Well,  you  know 
what  I  mean."  You  may  or  you  may  not 
know  what  he  means.  It  depends  en- 
tirely upon  how  adept  as  a  listener 
vou  are.  You  must  be  tuned  in  on  the 
other  person's  wave  length.  Being 
tuned  in  means  that  you  ai'e  giving  that 
other  person  your  full  attention.  You 
are  making  an  honest  attempt  to  com- 
pletely understand  his  meanings  and 
feelings.  You  are  sincerely  interested 
in  endeavoring  to  find  out  what  that 
man's  problem  is. 

Too  many  of  us  are  only  partially 
tuned  in  while  we  are  in  fact  concen- 


trating our  thinking  about  what  we 
are  going  to  say.  If  the  input  informa- 
tion to  both  of  you  is  faulty  and  in- 
adec|uate,  vou  can  be  well  assured  that 
the  output  will  likewise  be  faulty  and 
inadequate.  There  are  many,  many 
obstacles  which  will  have  to  be  c(}n- 
quered  before  your  accident  prevention 
program  will  really  be  successful. 

I  just  want  to  touch  on  two  of  those 
obstacles. 

Communication,  which  goes  hand  in 
glove  with  listening.  In  fact,  you  can- 
not be  an  effective  communicator  if 
you  don't  first  listen. 

No.  2  is  involvement.  In  communi- 
cating the  accident  prevention  and 
safet\'  message  it  cannot  be  stressed 
strongly  enough.  In  other  words,  our 
safety  message  must  be  supported  b\' 
our  actions.  Many  times  we  become 
so  familiar  with  the  work  being  per- 
fonned  that  we  tend  to  overlook  a 
safety  rule  set  up  for  employee  protec- 
tion and  correct  work  methods. 

Oiu'  involvement  on  the  ground  by 
observing  work  practices  not  overlook- 
ing rule  violations  or  incorrect  work 
methods,  will  open  new  channels  of 
communications  and  drop  the  barrier 
of  being  safe  just  because  the  boss  was 
around.  A  common  bond  of  under- 
standing of  goals  and  accomplishment 
can  be  achieved  and  our  accident  pre- 
vention and  safet\'  program  can  be 
realized. 


Can  correct  the  cause 

Statistics  reveal  that  approximately 
90%  of  all  accidents  are  caused.  They 
do  not  just  happen.  Then  we  must  find 
the  cause  so  that  immediate  steps  can 
be  taken  to  prevent  them.  If  we  all 
agree  that  accidents  are  caused,  then 
the  next  step  is  to  control  the  people 
having  or  causing  the  accidents,  and 
work  towards  correcting  this  situation 
in  an  endeavor  to  prevent  recurrence. 

Now  just  in  case  I  have  lost  some 
of  you  because  so  very,  ver\'  man\' 
people  feel  that  accident  prevention 
and   safety   is    such    a    boring   subject. 
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I  would  like  to  take  just  a  momeut  and 
talk  about  something  that  all  of  you 
dearh'  love.  And  if  vou  stav  around 
Chicago  veiv  long  vou  dearlv  need  it. 
That's  monev.  Let's  talk  about  dollars. 
A  good  accident  prevention  pro- 
gram is  the  greatest  bargain  that  any 
companv  or  anv  organization  can  in- 
vest in.  It  is  a  known  fact  that  men 
who  are  well  trained  and  sincerelx 
active  in  accident  prevention  also  do 
a  good  job  in  production,  (quality,  and 
costs.  In  addition  to  the  importance 
of  protecting  our  people  from  the  pain 
and  suffering  of  injuries,  accident  pre- 
vention is  just  good  business.  It  pre- 
vents tearing  up  your  ties,  your  rail- 
road bed,  which  vou  are  all  interested 
in.  The  same  fundamentals  that  pro- 
tect people  from  injuries  also  prevent 
those  accidents  that  tear  up  equipment, 
thev  destro\'  lading  and  product  and 
waste  materials,  all  of  which  is  very, 
veiT  costlv. 

Evervone  is  subject  to  accidents  and 
having  them  or  not  having  them  usualK' 
depends  upon  the  number  of  unsafe 
acts  committed  and  unsafe  conditions 
exposed  to  in  a  given  period. 

Manv  studies  have  been  made  which 
associate  a  large  percentage  of  acci- 
dents with  the  so-called  accident  prone 
group  (if  people.  I  for  one  feel  that  the 
lack  of  supendsorv  safetv  education  and 
direction,  emplovees'  physical  condi- 
tion, and  emplovees"  mental  condition 
very,  verv  definitely  can  and  do  cause 
accidents.  That,  too,  points  up  the  im- 
portance of  supervisorv  involvement. 
Gentlemen,  it's  a  must. 

Usually  accident  proneness  is  de- 
scribed as  a  combination  of  human 
abilities  which  make  a  person  highly 
proficient  in  bringing  about  accidents, 
regardless  of  his  environment.  The 
immediate  supei'visor  must  be  trained 
and  educated  to  immediately  and 
thoroughly  check  into  the  causes  of  all 
accidents  in  an  endeavor  to  analyze 
and  establish  not  only  the  cause,  but 
the  steps  or  measures  to  take  for 
prevention. 

And  I  might  add  here  that  the  people 
on  vour  railroad  are  no  different  from 


some  of  the  people  on  our  railroad  and, 
thank  God,  they  are  in  the  minority— 
don't  necessarily  take  the  first  storv  as 
being  the  gospel  truth  about  an  acci- 
dent because  manv,  many  accidents  are 
brought  to  the  railroad. 

Safety  is  an  old  subject  ' 

Accident  prevention  and  safetv  are 
ccrtainh-  not  new  to  our  industry.  Just 
recenth'  I  came  across  an  old  lailroad 
rule  book  dating  back  to  the  turn  of 
the  century.  I  was  amazed  by  the 
frecjuent  references  to  safety  require- 
ments, even  in  those  davs.  It  was  also 
of  interest  to  me  to  find  between  the 
years  1911  and  1915  the  standard  rule 
book  recommended  bv  the  American 
Railway  Association  for  its  member 
roads  undenvent  one  slight  but  very 
significant  change.  The  change  I  am 
referring  to  was  the  adoption  of  the 
very  first  rule  in  the  Standard  Rule 
Book  with  the  following  statement: 

"Safety  is  of  the  first  importance  in 
the  discharge  of  duty.  Obedience  to 
the  rules  are  essential  to  safety." 

I  made  a  brief  comment  about  OSHA 
earlier.  I  realize  I  didn't  come  here 
this  morning  to  talk  to  vou  about  the 
new  Occupational  Safety  and  Health 
Act.  However,  on  the  other  hand  I 
feel  I  would  be  somewhat  remiss  if  I 
didn't  just  make  a  few  comments  con- 
cerning OSHA  before  I  conclude. 

Like  it  or  not,  today's  employer  is 
vulnerable  to  an  alphabet  soup  of  gov- 
ernment regulatoiy  agencies.  Now  this 
is  not  to  say  that  they  are  anxious  to 
swoop  down  on  an\'body,  but,  gentle- 
men, one  accident,  one  complaint,  one 
seemingly  simple  misunderstanding  can 
open  a  Pandora's  Box.  Let  me  give 
vou  an  example. 

One  out  of  five  of  all  OSHA  inspec- 
tions are  due  to  employee  complaints. 
Mischief-makers?  Not  necessarily.  In 
all  too  many  cases  the  employee  did 
not  get  satisfaction  from  his  supervisor, 
so  he  wrote  directly  to  OSHA.  This  is 
a  lack  of  communication,  in  many 
instances. 

This  gets  back  to  what  I  have  previ- 
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ously  said  about  communications  and 
listening.  Of  course,  we  all  know  that 
we  do  have  the  so-called  chronic  com- 
plainer  or  mischief-maker,  if  vou  will, 
who  likes  to  keep  supervision  up  tight. 
And  we  don't  need  them  to  keep  us 
up  tight. 

We  also  know  that  there  are  some 
standards  in  Occupational  Safety  & 
Health  legislation  that  we  and  the 
railroad  industry  simplv  cannot  live 
with.  And  that's  where  vou  come  in. 
Don't  be  like  Mr.  Boyd's  bird.  Speak- 
up.  Because  we  need  to  know  what 
those  standards  are  that  we  cannot 
live  with.  However,  bv  the  same  token, 
as  I  see  it,  for  the  most  part,  it  is  just 
good  common  accident  prevention  and 
safetv  sense.  You  can't  tell  me  that 
when  we  get  more  people  involved  in 
accident  prevention  and  safety,  that 
we're  not  going  to  cut  down  on  acci- 
dents, because  I  know  we  are. 

Before  I  leave,  I  would  like  to  leave 
vou  with  one  additional  piece  of  un- 
solicited advice.  Usuallv  that's  the 
kind  you  don't  give  a  damn  about.  In 
your  personal  contacts  with  vour  em- 
ployees you  might  even  want  to  refer 
to  them  as  "safetv  meetings."  Let's 
talk  about  preventing  accidents.  Let's 
don't  put  all  the  emphasis  on  the  cot- 
ton pickin'  safetv  record.  Let's  let  the 
employee  know  that  you  are  sincerely 
interested  in  him,  that  vou  want  him 
lo  go  home  in  the  same  condition  that 
he  came  to  work  in.  Let's  put  it  in  the 
humane  perspective.  Accident  preven- 
tion. 

And  just  remember  this,  that  every 
time  an  employee  under  your  super- 
vision, I  don't  care  if  vou  are  a  road- 
master,  vou  are  a  division  engineer, 
a  general  B&B  foreman,  or  what  you 
are,  every  time  an  employee  under  vour 
.supervision  has  or  causes  an  accident, 
a  certain  amount  of  that  responsibility 
lies  with  vou.  Somewhere  along  the 
line  we  failed.  We  not  onlv  failed 
that  man,  we  failed  his  co-workers, 
but  most  importantly  we  failed  that 
man's  wife  and  children. 


You  will  remember  mv  topic  was, 
"Prevention  Ls  The  Key."  Not  onlv 
will  more  involvement,  more  communi- 
cation, more  listening,  prevent  accid- 
dents— it  will  likewise  prevent  us  being 
failures. 

Thank  you  very  much.  (Applause) 
President  Peak:  Thank  you,  Mr. 
Shaver,  for  a  most  interesting  and  in- 
formative talk  on  this  most  important 
subject.  As  he  quoted  from  the  old 
Rule  Book,  and  I  believe  most  of  us 
have  it  in  our  new  Rule  Book,  Safety 
is  of  the  most  importance  in  the  dis- 
charge of  duty. 

I  particularK'  want  to  emphasize 
what  Mr.  Shaver  said  at  the  end,  if  we 
talk  to  our  people  and  let  them 
think  all  we're  interested  in  is  that 
record,  we're  not  going  to  be  very 
effective  in  safety  and  accident  pre- 
vention. If  we  let  them  believe  that 
the  company  is  interested  in  their 
health  and  welfare,  we'll  do  a  better 
job  of  accident  prevention. 

Our  registration  as  of  this  minute— 
we  have  235  Roadmasters,  96  B&B,  125 
guests,  for  a  grand  total  of  456.  I 
think  that's  pretty  good  for  the  first 
morning.  If  we  can  keep  up  with  that 
we'll  have  a  record  convention  for  a 
non-show  vear. 

The  Roadmasters  will  reconvene  in 
this  room  at  1:30  P.M.,  and  on  sched- 
ule we  have  presentations  on  track  in- 
spection, training,  reclaiming  of  con- 
tinuous welded  rail  enlivened,  I  hope, 
by  vour  comments  and  questions.  I 
hope  you  will  all  be  here  if  \ou  are 
roadmasters. 

The  B&B  will  convene  at  the  same 
time  in  the  Beverly  Room. 

If  you  have  not  \et  registered,  this 
is  a  good  time. 

Do  you  have  an\thing  to  add,  Mr. 
Bryant? 

The  convention  is  recessed  until  1:30 
this  afternoon. 

.  .  .  Recessed  at  11:15  A.M.  .  .  . 
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N.  D.  Bryant 

It  is  a  pleasvire  to  call  this  78th 
Annual  Convention  of  the  American 
Railway  Bridge  &  Building  Association 
to  order  and  to  welcome  you  to  this 
38th  consecutive  meeting  in  Chicago. 
As  always,  our  visitors  and  guests  are 
especially  welcome.  I  would  also  like 
to  remind  \ou  that  the  ladies  are 
cordialh'  invited  to  attend  any  of  our 
meetings  which  may  be  of  interest  to 
them.  You  are  ui-ged  to  provide  your 
wives  with  a  copy  of  our  program  and 
extend  to  them  mv  personal  invitation 
to  join  us  in  our  meetings. 

One  if  the  obligations  of  the  Presi- 
dent, as  specified  in  our  By-Laws,  is 
to  present  an  annual  report  "contain- 
ing a  statement  of  the  general  condi- 
tions of  the  Association."  Our  member- 
ship situation  continues  to  be  of  primarv 
concern  to  each  of  us,  and  rightfully 
so,  because  of  a  declining  level  of  rail- 
wa\'  employment  over  the  past  several 
\'ears.     Our  total   membershij:)   has   de- 


clined hand-in-hand  with  total  railroad 
employment. 

But  a  more  optimistic  picture  is 
emerging  toda\'.  It  would  appear  that 
the  low-point  in  membership  has  been 
reached  and  that  it  has  leveled  off,  or 
perhaps  has  slightly  improved,  Our 
pool  from  which  to  draw  upon  for  our 
members  has  not  increased  to  the  ex- 
tent that  we  can  expect  to  automati- 
cally acquire  new  members.  So  it 
behooves  each  of  us  to  put  forth  more 
and  greater  effort  to  secure  new  mem- 
bers. It  is  only  through  the  individual 
efforts  of  every  member  that  your 
]oresident  next  year  will  be  able  to 
report  to  you  a  dramatic  rise  in  total 
membership. 

Our  financial  picture  continues  to  be 
the  bright  spot  in  the  yearly  report. 
Although  inflation  and  rising  prices  has 
forced  our  country's  economic  experts 
to  try  various  economic  phases  to  stem 
the  rising  tide  of  inflation,  your 
Association  has  been  able  to  hold  our 
yearly  dues  at  the  same  figure  it  has 
been  for  several  years— $7.00.  Not 
only  have  we  been  able  to  hold  the 
lines  on  dues,  but  we  have  been  able  to 
provide  a  service  that  was  di'opped 
many  years  ago.  Beginning  with  the 
new  Association  Year,  new  members 
will  be  presented  with  Membership 
Certificates  and  those  members  who  did 
not  receive  a  Membership  Certificate 
when  they  became  members,  will  be 
furnished  one  upon  request  to  the 
Secretary.  Our  Treasurer,  Mr.  W.  H. 
Huffman,  will  present  a  complete 
financial  report  at  our  business  session 
Wednesday  morning. 

Have  you  ever  thought,  or  said  to 
someone  "Where  do  THEY  get  topics 
for  THEIR  Special  Subjects  Committee 
Reports?"  This  question  must  have 
arisen  in  the  minds  of  many  members. 
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The  answer  to  this  question  is  "YOU."' 
Each  year,  at  the  close  of  the  final  con- 
vention session,  your  Executive  Com- 
mittee meets  to  begin  plans  for  the 
next  year's  reports.  The  topics  are 
chosen  from  replies  to  cards  mailed  to 
you  the  preceding  October.  These 
cards  request  you  to  suggest  topics  for 
reports,  in  which  you  are  most  inter- 
ested. You  can  imagine  the  consterna- 
tion and  concern  of  the  Executive  Com- 
mittee to  receive  onlv  30  to  40  replies 
from  over  700  members.  Of  these  few 
replies,  onlv  10  to  15  suggested  topics 
for  reports  are  received.  From  these 
10  to  15  suggested  topics  the  3  or  4 
Special  Subject  Committee  reports  are 
picked. 

I  would  ask,  yes  urge,  each  member 
to  conscientiously  take  an  active  part 
in  this,  your  Association.  You  will  be 
receiving  the  cards  for  next  year's  sub- 
jects in  a  few  weeks  and  ^'our  new 
Executive  Committee  will  appreciate 
your  prompt  return  of  the  cards  with 
your  suggestions  and  offers  to  sei've 
on  Committees.  Won't  you  make  a 
greater  effort  to  become  more  active 
in  the  Association,  and  by  participating 
fully,  make  it  a  pliable  organization 
subject  to  ^'our  wishes? 

It  has  been  an  honor  and  privilege 
to  have  sei-ved  several  years  with  the 
members  of  the  Executive  Committee. 
These  devoted  members  have  freely 
given  of  their  time  and  efforts  to  con- 
tinue the  activities  of  our  Association. 
The  smoothly  running  programs  that 
you  have  seen  this  morning  and  will  see 
in  the  remaining  two  davs  of  this  78th 
Annual  Convention,  is  the  direct  re- 
sult of  manv  hours  of  work  by  these 
men.  As  previouslv  mentioned,  the 
Executive  Committee  will  meet  at  the 
close  of  the  Wednesdav  morning  ses- 
sion, when  the  planning  for  the  1973- 
74  Association  Year  will  begin.  Through 
the  following  12  mondis,  these  people 
will  have  countless  meetings,  travel 
thousands  of  miles  a.nd  write  reams  of 
correspondence  for  the  Association. 
This  is  unselfishh'  given  bv  them  in 
the  interests  of  the  A.R.B.&  B.A. 

:    I  am  honored  to  present  to  you  the 


fine  and  devoted  group  of  Officers 
and  Directors  who  comprise  the  Execu- 
tive Committee.  Some  of  them  are 
presentlv  busy  with  convention  details 
and  because  of  this  are  unable  to  ap- 
pear before  you  at  this  time.  However, 
I  shall  ask  each  one  present  to  please 
stand  as  his  name  is  called  and  to  re- 
main standing  until  all  members  have 
been  introduced.  Will  \'ou  please  with- 
hold vovu-  applause  until  all  have  been 
introduced. 

Our  Secretary,  Mrs.  Ann  Wilson,  is 
unable  to  be  here  at  this  time  because 
of  her  duties  at  the  registration  desk, 
but  she  will  be  here  for  our  business 
session  Wednesday  morning.  Mrs.  Wil- 
son, in  her  efficient,  competent  and 
pleasant  manner,  is  one  of  the  motivat- 
ing influences  in  our  Association.  Each 
of  us  rely  on  her  for  the  mxriad  details 
of  the  Association  business  and  she  pro- 
vides the  continuitv  needed  for  con- 
tinuing our  affairs  year  after  xear. 

Next,  I  should  like  to  introduce  to 
vou,  in  alphabetical  order,  our  three 
voungest  Directors : 

Mr.  |.  W.  Davidson,  assistant  direc- 
tor bridge  engineering,  Burlington 
Northern,  St.  Paul,  Minnesota.  Jim  is 
a  member  of  our  Membership  Commit- 
tee and  is  sponsor  of  Special  Sub- 
jects Committee  #2. 

Mr.  C.  A.  Hughes,  assistant  engineer 
bridges,  Southern  Pacific,  San  Fran- 
cisco, California.  Cal  is  a  member  of 
our  Necrology  Committee  and  is 
sponsor  of  Special  Subjects  Committee 
#3. 

Mr.  W.  R.  Hvma,  bridge  engineer- 
sx'stem,  Santa  Fe,  Chicago,  Illinois. 
^Valt  is  a  member  of  oin-  Registration 
Desk  Committee  and  is  sponsor  of 
Special  Subjects   Committee   #1. 

The  next  group  of  directors,  the 
intermediate  group,  ha\e  served  our 
Association  a  little  longer  and  perhaps 
are  better  known  to  \()u.  Once  more, 
the  introductions  will  be  alphabetically. 
They  are: 

Mr.  D.  C.  Gould,  svstems  bridge 
supervisor.  Union  Pacific,  Omaha, 
Nebraska.  Don  is  chairman  of  the 
Resolutions   Commitee   and  is   a  mem- 
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ber  of  the  very  important  AcKertising 
Committee. 

Mr.  W.  S.  Stokeh",  construction 
engineer,  Illinois  Central  Ciilf,  Chi- 
cago, Illinois.  Bill  is  chairman  of  the 
Registration  Desk  Committee,  serves  as 
a  member  of  the  Ladies'  Entertainment 
Committee  and  is  sponsor  of  Standing 
Committee  #1. 

Mr.  W.  C.  Sturm,  senior  design  en- 
gineer, Elgin,  Joliet  and  Eastein,  Joliet, 
Illinois.  Wally  is  chairman  of  our  Pub- 
lic Relations  and  Convention  Greeting 
Committee. 

Our  Senior  Directors,  also  alphabeti- 
cally, are: 

Mr.  R.  K.  Corbett,  general  foreman, 
bridge  &  building/water  sen'ice,  Santa 
Fe,  San  Bernardino,  Calif.  Bob  is 
chairman  of  the  Necrology  Committee 
and  is  a  member  of  the  Special  Subjects 
Committee. 

Mr.  J.  R.  Iwinski,  bridge  engineer, 
Chicago  &  North  Western,  Chicago, 
Illinois.  Jerry  is  chairman  of  the  Com- 
mittee so  important  to  \'our  ladies,  the 
Ladies'  Entertainment  Committee,  and 
is  also  a  member  of  the  Special  Sub- 
jects Committee. 

Mr.  J.  S.  Pritchett,  general  bridge 
&  building  supervisor.  Southern,  Colum- 
bus, Georgia.  Jim  is  chaimran  of  our 
Membership  Committee  and  serves  on 
the  Resolutions  Committee. 

Mr.  W.  H.  Huffman,  assistant  vice 
president-engineering,  Chicago  &  North 
Western,  Chicago.  Heine  has  served 
the  Association  for  many  vears  as  Treas- 
urer, and  also  is  one  of  our  esteemed 
Past  Presidents. 

Next  is  Mr.  T.  L.  Fuller,  engineer 
bridges.  Southern  Pacific,  San  Fran- 
cisco, Calif.,  our  immediate  Past  Presi- 
dent. Tom  has  continued  to  serve  our 
Association  during  this  past  year  and 
we  are  tmly  grateful  for  his  guidance 
and  counsel  during  this  time. 

Mr.  J.  R.  WilHams,  engineer  bridges, 
Chicago,  Rock  Island  &  Pacific,  Chi- 
cago, is  our  Third  Vice  President.  Jack 
is  sponsor  of  Standing  Committee  #2 
and  is  also  a  member  of  the  Convention 
Program  Committee. 


Our  Second  Vice  President  is  Mr. 
J.  J.  Ridgeway,  director  engineering 
services,  Bessemer  &  Lake  Erie,  Green- 
ville, Penns\'lvania.  John  is  chaiiTnan 
of  our  Special  Subjects  Committee.  It 
is  through  the  hard  work  of  John  and 
his  Committee  that  we  can  look  for- 
ward to  several  excellent  featru-es  in 
our  meeting. 

I  previouslv  mentioned  the  good 
financial   condition   of  the   Association. 

This  blue-chip  condition  is  primarily 
due  to  revenues  brought  in  bv  adver- 
tising in  the  Proceedings.  The  man 
who  can  take  credit  for  shepherding 
this  advertising  for  several  vears  is  our 
First  Vice  President,  E.  E.  Runde, 
manager  of  construction,  Illinois  Cen- 
tral Gulf,  Chicago.  Erv  is  chairman  of 
the  Advertising  Committee  and  has 
held  this  position  for  several  vears.  He 
has  most  ablv  ser\'ed  our  Association 
in  this  position. 

You  mav  now  applaud  this  fine 
group.    (Applause) 

Thank  ^'0u.  Gentlemen,  vou  may 
now  be  seated. 

I  should  also  like  to  give  proper 
credit  for  sei~vices  performed  in  behalf 
of  the  Association,  to  three  gentlemen 
seated  in  the  audience.  Each  of  these 
gendemen  has  served  our  Association 
in  many  capacities.  Thev  are  each  one 
Past  Presidents.  Without  their  work, 
our  vearlv  conventions  would  grind  to 
a  halt. 

First,  I  should  like  to  introduce  Mr. 
M.  H.  Dick,  vice  president  &  editor, 
Railwa\'  Track  &  Structures.  Merwin 
has  for  manv  vears  been  chairman  of 
our  Program  Committee.  It  is  largely 
the  result  of  his  efforts  that  we  are  able 
to  see  and  hear  such  outstanding 
speakers  and  reports.  He  is  also  an 
Honorar\'  Member  of  the  Association. 
Merwin,  will  vou  please  stand  and  be 
recognized.    (Applause) 

Next,  I  am  honored  to  introduce  to 
you,  Mr.  R.  E.  Dove.  Bob  is  associate 
editor,  Railwav  Track  &  Structures, 
Chicago.  He  serves  on  the  Publications 
Comrnittee  and  is  directly  responsible 
for  publishing  our  Proceedings.  He 
is  an  Honorary  Member  of  the  Associa- 
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tion  and  last  year  was  awarded  a 
Meritorious  Service  plaque  by  our  sis- 
ter organization,  the  Roadmasters'  & 
Maintenance  of  Way  Association.  Bob, 
will  vou  please  stand  for  proper  recog- 
nition.   (Appluase) 

The  next  gentleman  whom  I  am 
privileged  to  present  to  vou,  was  Presi- 
dent of  the  Association  in  1968-69, 
moved  to  immediate  Past  President 
1969-70,  and  has  continued  to  work 
many  extra  hours  for  our  Association 
since  that  time.  He  is  chairman  of  the 
Hotel  Arrangements  Committee  and  is 
on  the  Publications  Committee,  in 
which  capacity  he  gets  out  the  Associa- 
tion Newsletters.  He  also  serves  as 
our  representative  in  the  Joint  Associa- 
tion. Mav  I  present,  Mr.  W.  F.  Arm- 
strong, engineer  of  buildings,  Chicago 
&  North  Western,  Chicago.  Bill,  will 
\ou  please  stand  and  be  recognized. 
(Applause) 

It  has  been  a  privilege  to  have  served 
as  vour  Association  President  during 
the  past  12  months.  I  deem  it  an 
honor  to  have  held  the  office  which 
has  been  held  by  so  manv  honorable 
and  distinguished  gentlemen  prior  to 
this.  I  firmly  believe  that  the  American 
Railway  Bridge  &  Building  Association 
is  the  finest  organization  to  be  found, 
comprised  of  the  most  dedicated  rail- 
road people  anvwhere,  and  I  thank 
vou  for  permitting  me  to  have  served 
as  vour  President  in  this  organization. 


Recognition  of  Past  Presidents 

The  next  item  on  the  agenda  is  one 
which  we  look  forward  to  each  year- 
recognition  of  our  Past  Presidents.  The 
introductions  will  be  made  bv  a  man 
who  is,  himself,  one  of  our  Past  Presi- 
dents.   Will  Mr.    Bob   Hellweg   please 


step   forward   and   give   proper   recog- 
nition to  these  esteemed  gentlemen. 

Mr.  Hellweg  introduced  the  Past 
Presidents. 

President  Bryant:  Thank  you  very 
much  Mr.  Hellweg.  It  is  always  a 
pleasure  to  see  so  many  of  our  past 
leaders  in  attendance. 

We  are  now  readv  to  commence  pre- 
sentation of  our  Committee  reports  and 
special  features.  Much  hard  work  bv 
many  individuals  have  gone  into  the 
research  and  preparation  of  these 
papers.  Special  credit  must  go  to  the 
sponsors  and  committee  chairmen  for 
the  Committee  reports.  It  has  been 
through  their  hard  work  in  piloting 
these  papers  through  the  shoals  of 
"inactivitv",  "failure  to  replv"  and 
"]3roper  editoring,"  that  we  can  look 
forward  to  an  enlightening  and  enter- 
taining program. 

As  \'ou  know,  the  papers  to  be  pre- 
sented here  are  the  result  of  information 
received  from  a  large  cross-section  of 
the  railroading  industry.  However, 
there  will  be  points  presented  that  may 
not  be  clear  to  you,  or  with  which  you 
may  disagree.  In  any  event,  you  are 
urged  to  participate  in  the  discussion 
following  the  report.  If  vou  have  a 
question  or  statement  regarding  the 
report,  please  stand,  announce  your 
name  and  direct  vour  remarks  to  the 
chairman. 

Our  first  report  is  that  of  Special 
Subjects  Committee  No.  1— "Water  and 
Air  Pollution  as  Applicable  to  B&B 
Work."  Mr.  W.  G.  Byers,  bridge  en- 
gineer, Western  Lines,  Santa  Fe  Rail- 
road, Amarillo,  Texas,  is  chairman  of 
the  Committee.  The  sponsor  of  the 
Committee  is  Mr.  W.  R.  Hyma.  Will 
these  two  gentlemen  and  those  Commit- 
tee members  present,  please  step  to 
the  platform. 


Water  and  Air  Pollution 
As  Applicable  to  B&B  Work 


Report  of  Committee 


COMMITTEE— W.  G.  Byers,  Chairman,  br.engr.,  A.T.&  S.F.,  Amarillo,  Tex.;  W.  R.  Hyma,  Vice  Chairman, 
br.eiijir.sys.,  A.T.&  S.F.,  Chicago;  J.  C.  Hobbs,  Vice  Chairman,  engr.trk.&  struc,  R.F.&  P.,  Richmiond,  Va.; 
D.  S.  Bechly.  asst.ch.engr. struc,  I. CO.,  Chicago;  O.  C.  Denz,  supvr.bldg.mtce.,  C.M.S.P.&  P.,  Chicago;  E.  E. 
Franklin,  steel  br.insp.,  S.L.-S.F.,  Springfield,  Mo.;  F.  F.  Hornic,  div.engr.(ret.) ,  C.M.S.P.&  P.,  Austin,  Minn.; 
A.  Matt,  gen. fore. b&b&ws,  A.T.&  S.F.,  La  Junta,  Colo.;  J.  A.  McFarland,  pres.,  McFarland,  Johnson  Gibbons, 
Woodbury,  N.J.;  R.  F.  McGlire,  Osmose  Co.,  Shawnee  Mission,  Kan.;  J.  J.  Rjdcbway,  proj.mgr.,  B.&  L.E., 
Greenville,  Pa.;  E.  E.  Runde,  nigrconst..  I.C.G.,  Chicago;  J.  F.  Schmitz,  b&b  supt.,  M.P.,  Little  Rock,  Ark.; 
and   W.   S.    Stokely,    sr.    denr.,    I.C.G..    Cliicago. 


W.  G.  Byers 


The  scope  of  this  report  will  be 
limited  to  B&B  construction  and  main- 
tenance operations  and  will  not  include 
the  treatment  of  sewage  or  of  waste 
from  shops  and  fueling  facilities  even 
though  this  is  a  B&B  responsibility  on 
some  railroads.  Although  not  men- 
tioned in  the  title  of  the  report,  noise 
pollution  will  be  discussed  as  its  regu- 
lation has  manv  characteristics  in  com- 
mon with  the  regulation  of  water  and 
air  pollution.  Both  legal  requirements 
relating  to  pollution,  and  techniques 
for  reducing  or  eliminating  pollution 
will  be  discussed. 

Pollution  control  laws 

The  relationship  between  pollution 
and  the  law  is  relatively  old.  In  his 
eighteenth    centin-v   "Commentaries    on 


the  Laws  of  England,"  Blackstone  in- 
I'luded  examples  of  water  and  air  pol- 
lution in  a  listing  of  private  nuisances. 
Until  recentlv,  the  legal  status  of  pol- 
lution has  usualh'  depended  on  the 
common  law  doctrine  of  nuisance 
which  allows  recovery  of  damage  by 
an  injured  partv  or,  in  certain  cases, 
the  prevention  of  injurious  activities  by 
injunction. 

At  present,  most  pollution  control 
is  by  statute  or  ordinance.  In  some 
cases,  regulation  is  obtained  bv  recjuir- 
ing  permits  for  the  discharge  or  emis- 
sion of  pollutants,  with  the  character 
and  quality  of  pollutants  allowed  be- 
ing spelled  out  in  the  permit.  In  others, 
control  is  obtained  bv  general  limita- 
tions on  activities  and/or  the  qualitv 
of  effluents.  These  limitations  mav  be 
specified  in  the  statute  or  ordinance  or 
thev  mav  be  specified  bv  a  rulemaking 
bodv  created  bv  the  statute.  The 
created  rule-making  bod\'  is  usually 
more  competent  technically  than  the 
legislative  body  and  is  in  a  position  to 
modif\"  the  regulations  when  required 
without  a  revision  of  the  statute. 

With  the  exception  of  the  1899  Fed- 
eral Refuse  Act  which  prohibits  the 
discharge  of  any  refuse  matter  into 
navigable  waters  and  their  tributaries, 
early  pollution  control  legislation  was 
primarily  state  legislation.  The  1948 
Water  Pollution  Control  Act  was  the 
beginning  of  modern  federal  pollution 
control  legislation.  A  period  of  increas- 
ing federal  activity  in  air  and  water 
pollution  control  matters  eventually 
leading  to  federal  pre-emption  in  sev- 
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eral    areas    and   federal   domination   in 
other  areas  began  in  1956. 

The  Federal  Water  Pollution  Control 
Act  as  amended  in  1972  establishes  as 
one  of  several  goals  the  elimination  of 
the  discharge  of  pollutants  into  naviga- 
ble waters  bv  1985.  It  also  states  that 
"it  is  the  national  policv  that  discharge 
of  toxic  pollutants  in  toxic  amounts  be 
prohibited."  It  has  been  the  apparent 
policv  of  federal  conh"ol  agencies  to 
require  that  state  water  quality  criteria 
preserve  or  improve  the  present  quality 
of  all  steams  regardless  of  how  high 
the  present  qualit\'  mav  be. 

The  fundamental  law  go\'erning  air 
pollution  control  is  the  Federal  Clean 
Air  Act  which  allows  states  and  poli- 
tical sub-divisions  to  adopt  or  enforce 
standards  or  limitations  respecting  emis- 
sions of  air  pollutants  and  requirements 
respecting  control  or  abatement  of  air 
pollution  onlv  as  long  as  these  stan- 
dards or  limitations  are  not  less  strin- 
gent than  the  standards  or  limitations  in 
effect  under  any  applicable,  federally 
approved  implementation  plan.  Pollu- 
tants that  are  not  carried  off  the  prop- 
ert}'  where  they  are  produced  mav  be 
under  tlie  jurisdiction  of  an  agency  hav- 
ing responsibility  for  occupational 
safety  and  health  rather  than  under  the 
jurisdiction  of  the  air  pollution  control 
agency. 

In  addition  to  regulations  related  to 
the  quantity  of  pollutants  of  various 
types  discharged  into  the  air,  most 
states  have  regulations  governing  visi- 
ble emissions  which  are  related  to  tlie 
appearance  of  the  emission  rather  than 
to  the  actual  quantity  of  material  dis- 
charged. Regulations  for  visible  emis- 
sions are  usually  based  on  the  Ringle- 
mann  Chart  for  black  or  grav  smoke 
or  on  equivalent  opacity  for  emissions 
of  other  colors.  The  Ringlemann 
Smoke  Chart  consists  of  a  series  of 
rectangular  grills  of  black  lines  of  defi- 
nite width  and  spacing  on  a  white 
background  which,  when  viewed  at  a 
sufficient  distance,  produce  graduated 
shades  of  grav,  varying  by  five  equal 
steps  between  white  and  black.  (Copies 
of     the      chart      are      available      from 


the  Publications  Distribution  Branch, 
Bureau  of  Mines,  4800  Forbes  Avenue, 
Pittsburgh,  Pa.  15213.)  The  usual 
limit,  except  for  short  periods  of  time, 
is  Ringlemann  No.  2  or  40%  opacity. 
However,  some  states  have  a  limit  of 
Ringlemann  No.   1. 

The  Noise  Control  Act  of  1972  re- 
quires regulations  for  new  construction 
equipment  which  will  probably  become 
effective  by  the  fall  of  1974.  ' 

Planning  and  executing  work 

In  planning  B&B  work  that  might 
produce  air  or  water  pollution,  con- 
sideration should  be  given  to  the  vari- 
ous laws  and  regulations  that  could 
affect  the  work.  This  is  particularly 
true  when  the  work  will  be  in  progress 
for  a  considerable  period  of  time  or 
at  a  location,  such  as  a  populated  or 
recreational  area,  where  pollution 
would  be  particularly  objectionable  or 
where  the  more  obvious,  although  not 
necessarily  more  serious  types  of  pollu- 
tion would  be  readily  observed  bv  the 
public. 

In  addition  to  complying  with  limita- 
tions on  activities  and/or  effluent 
quality,  it  mav  be  necessary  to  obtain 
operating  permits.  Although  the  permit 
procedure  is  generally  designed  for 
fixed  sources  which  will  be  operating 
for  extended  periods  of  time,  there  may 
also  be  a  legal  requirement  to  obtain 
permits  for  movable  sources.  Before 
moving  a  source  of  pollution  into  a 
state  for  operation,  it  would  be  advisa- 
ble to  determine  what,  if  any,  registra- 
tion or  permit  requirements  exists  in 
the  state. 

In  some  cases  it  mav  be  possible  to 
obtain  variances  allowing  activities  that 
would  normalh'  be  prohibited  by  regu- 
lations. In  general,  a  period  of  90  days 
or  more  will  be  required  between  the 
time  an  application  is  filed  for  a  vari- 
ance and  the  time  the  variance  becomes 
effective. 

Work  over  or  adjacent  to  a  stream 
which  could  result  in  any  discharge  into 
the  stream  ma\'  require  a  permit  from 
the  Environmental  Protection  Agency. 
If  an  EPA  ]iermit  is  required,  applica- 
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tion  for  the  permit  must  be  filed  180 
days  before  the  effective  date  of  the 
permit. 

Before  starting  work,  the  general 
area  should  be  checked  for  the  exist- 
ence of  pollution  problems  which, 
although  not  related  to  the  work, 
might  be  blained  on  it.  In  particular, 
the  presence  of  dead  fish  or  an  oil  film 
in  streams  should  be  noted  and  an  at- 
tempt made  to  deteiTnine  the  source 
of  the  problem  before  work  is  started. 
Any  damage  to  vegetation  in  the  area 
should  be  noted. 

Certain  precautions,  of  a  general 
nature,  should  be  observed  during  the 
com-se  of  the  work.  Some  activities 
which  produce  air  pollution  mav  have 
to  be  suspended  when  wind  or  other 
atmospheric  conditions  are  adverse.  In 
areas  subject  to  severe  air  pollution, 
the  possibility  of  having  to  suspend 
work  during  an  air  pollution  emergency 
should  be  considered  in  scheduling.  In 
addition  to  sti^eam  pollution  by  direct 
discharge  of  objectionable  material,  the 
possibility  of  pollutants  being  carried 
into  the  stream  b\'  high  water  or  local 
runoff  must  be  considered. 

Visible  floating  material,  oil  slicks 
and  fish  kills  are  likely  to  result  in 
prosecution  or  damage  claims.  If  dead 
fish  are  observed  downstream  from  the 
location  of  the  work,  an  immediate 
check  should  be  made  upstream  as  the 
fish  kill  may  be  the  rsult  of  conditions 
umelated  to  the  work  and  the  presence 
of  dead  fish  upstieam  would  be  evi- 
dence of  the  unrelated  cause.  Fish  kills 
are  usually  the  result  of  oxygen  deple- 
tion in  the  stream  or  poisoning  of  the 
fish.  B&B  work  is  unlikely  to  cause 
oxygen  depletion  but  mav  result  in 
the  discharge  of  toxic  materials  into 
the  stream.  Samples  of  the  dead  fish 
and  water  should  be  obtained  for  anal- 
sis  and  must  be  analvzed  promptly  as 
they  deteriorate  and  become  useless  if 
they  are  not.  Game  fish  living  in  clear 
streams  and  lakes  are  more  readilv  in- 
jured by  pollutants  than  manv  other 
species. 


Water  pollution 

In  general,  building  work  does  not 
produce  serious  water  pollution  prob- 
lems since  the  small  quantities  of  pol- 
lutants involved  only  enter  natural 
water  courses  through  storm  runoff  and 
become  diluted  and  mixed  with  a 
variety  of  other  pollutants  from  the  area 
drained.  In  the  case  of  bridge  work, 
however,  the  potential  for  direct  dis- 
charge of  pollutants  into  the  stream 
exists  together  with  the  possibility  of 
material  being  washed  from  the  banks 
adjacent  to  the  stream. 

One  of  the  major  problems  is  the 
entiy  of  wood  preservatives  into 
streams.  Since  all  wood  preservatives 
are  more  or  less  toxic,  the  presence  of 
dissolved  or  suspended  preservatives  in 
the  water  is  always  objectionable.  Some 
of  the  most  difficult  problems  arise  from 
in-place  tieatment  of  piling.  Consider- 
able work  has  been  done  on  methods 
to  control  or  prevent  pollution  from  this 
source. 

In-place  treatment  of  timber  bridges 
was  started  20  years  ago,  and  in  the  last 
10  years  has  become  an  accepted  main- 
tenance practice.  People  concerned 
with  in-place  treatment  recognized 
from  its  beginning  that  indiscriminate 
use  of  preservatives  could  result  in 
water  pollution  and  methods  were  de- 
veloped to  protect  water  under  subject 
bridges  from  pollution. 

From  1953  to  1963,  pollution  con- 
troll  methods  included  diverting  small 
streams  away  from  piling,  damming 
small  streams  until  after  treatment, 
using  polyethylene  drop  cloths  over 
water  during  treatment  and  scheduling 
treatment  during  the  drv  season.  From 
1963  to  1970,  these  methods  were  con- 
tinued and  use  of  an  alternate  preserva- 
tive over  water  was  introduced.  Since 
1970,  the  alternate  preservative  has 
been  used  on  the  small  percent  of  piling 
where  mechanical  water  protection  de- 
vices will  not  work  due  to  decay  loca- 
tion and,  where  possible,  mechanical 
devices  have  been  attached  to  the  bents 
to  keep  all  the  preservative  out  of 
the  water. 

The   use    of   mechanical    devices    on 
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bents  over  water  has  proven  to  be  the 
best  method  of  preventing  water  pol- 
lution during  in-place  treatment.  A  de- 
tailed description  of  the  water  protec- 
tion devices  and  pi'ocedures  follows. 

After  the  piles  have  been  bored  and 
decav  measured,  metal  discs  are 
attached  around  each  pile  about  one 
foot  above  the  average  water  line.  A 
highly  absorbent  material  is  stapled 
around  the  pile  just  under  and  touching 
the  metal  disc.  A  quick-setting  cement 
grout  is  poured  into  the  area  where 
the  edge  of  the  metal  disc  touches  the 
pile.  In  about  30  minutes  the  grout  is 
set-up  to  seal  the  disc  to  the  pile.  Two 
men  internallv  ti-eat  the  bent  through 
the  holes  diilled  for  the  inspection,  one 
on  each  face  of  the  bent.  One  man 
does  the  actual  treating  while  the  other 
is  opposite  him  watching  for  material 
that  mav  be  flowing  from  the  pile 
through  checks,  bolt  holes,  etc.  This 
man  blots  up  anv  heavy  flow  of 
material.  If  he  misses  any  it  will  be 
stopped  by  the  metal  discs  attached 
to  the  piling  below. 

After  the  cap  has  been  bored  and 
anv  decay  measured,  a  polyethylene 
wrap  is  applied  along  both  sides  and 
ends  of  the  cap  with  staples.  The  poly 
is  slit  down  the  left  side  of  each  pile 
and  wrapped  under  the  cap.  The  end 
is  stapled  to  the  adjacent  pile.  This  is 
done  on  both  faces  of  the  bent.  The 
polv  is  now  attached  in  such  a  wav  as 
to  catch  any  material  flowing  out  of 
the  cap  during  tieatment  and  divert  it 
to  the  pile.  The  internal  treating  noz- 
zle is  pushed  through  the  poly  wrap 
and  each  inspection  hole  in  the  cap 
is  treated.  Material  flowing  out  of  the 
cap  during  treatment  is  diverted  bv 
the  poly  wrap  to  the  pile.  If  the  flow 
is  heavy,  it  will  be  caught  bv  the  disc 
below  before  it  goes  into  the  water. 

Treated  timbers  or  piles  carry  vary- 
ing amounts  of  preservative  on  their 
surfaces.  The  use  of  straight  creosote 
treatment  followed  by  solvent  cleaning 
instead  of  treatment  with  creosote 
petroleum  mixtures  reduces  the  risk 
of  preservative  leaching  into  the  stream 
but  probably  also  reduces  the  effective- 


ness of  treatment.  In  some  locations, 
the  use  of  steel  or  concrete  piles  may 
be  required  to  eliminate  water  pollu- 
tion ]Droblems.  In  addition  to  preserva- 
tive leaching  from  piling,  creosote  drip- 
ping from  deck  timbers  has  resulted  in 
at  least  one  citation  for  water  pollution. 

Chips  and  sawdust  from  framing 
timbers  can  resvilt  in  floating  material 
which  is  estheticallv  objectionable  and, 
if  the  timber  has  been  treated,  the 
introduction  of  preservatives  into  the 
water. 

Abrasive  blasting  can  introduce  paint 
pigments  into  the  stream  and,  in  some 
cases,  the  quantity  of  grit  deposited 
becomes  objectionable  even  if  the 
material  is  non-toxic.  One  bridge-paint- 
ing job  was  stopped  because  of  such 
pollution.  Limits  on  the  quantity  of 
heavy  metals,  including  berryllium,  cad- 
mium, chromium,  lead  and  zinc,  present 
in  streams  are  specified  in  many  water 
quality  criteria.  Several  of  these 
metals  are  present  in  commonlv  used 
paint  pigments.  In  addition  to  toxic 
pigments,  the  application  of  paint  can 
introduce  objectionable  solvents  into  the 
stream.  When  working  over  water, 
over-spray  and  spillage  of  paint  should 
be  carefully  controlled. 

Although  not  introducing  anv  ma- 
terial other  than  that  normally  present 
in  the  bed  of  the  stream,  excavation 
may  increase  turbiditv  to  an  objection- 
able degree.  In  clear  streams,  excava- 
tion procedures,  such  as  drag  line  ex- 
cavation through  water,  which  tend  to 
mix  the  excavated  material  with  the 
water  may  have  to  be  avoided.  Con- 
crete placement  in  running  water  may 
result  in  leaching  of  cement  from  the 
concrete  mix.  The  use  of  tight  fonns 
and  the  driest  practical  mix  will  mini- 
mize this  problem  and  also  result  in 
better  concrete. 

Although  technically  simple  to  con- 
trol, poor  housekeeping  practices  can 
be  a  significant  source  of  pollution, 
usually  of  the  most  obvious  kinds. 

In  case  of  accidental  spills,  the 
proper  authorities  should  be  noti- 
fied immediateh'.  This  is  particu- 
larh'  important  in  the  case  of  spills  of 
toxic    material    into    streams    that    are 
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used   as   a  source   of   municipal   water 
supply  or  drinking  water  for  livestock. 


Air  pollution 

A  number  of  normal  B&B  operations 
involve  possibilities  for  air  pollution. 
Those  involved  wath  the  painting  cycle 
are  probablv  the  most  important  if  the 
frequency  with  which  the  work  is  per- 
formed and  the  pollution  potential  are 
both  considered.  Painting  can  produce 
air  pollution  during  both  the  cleaning 
process  and  the  application  of  the  paint. 

Abrasive  blast  cleaning  which  is  the 
most  effective  method  of  surface  prepa- 
ration prior  to  painting  can  produce  ap- 
preciable air  pollution.  Dr\'  sand  blast- 
ing has  been  a  standard  procedure  for 
some  time.  Air  pollution  from  dry  sand 
blasting  is  caused  bv  dust  resuling 
from  abrasive  particle  breakdown  and 
from  the  material  removed.  The 
material  removed  may  be  particularly 
objectionable  since  red  lead  and  some 
other  pigments  are  toxic.  The  dust 
from  particle  breakdown  can  be  re- 
duced but  not  eliminated  b\'  using  sili- 
con carbide  or  aluminum  oxide  abra- 
sives instead  of  sand.  Wet  sand-blast- 
ing virtually  eliminates  the  dust  prob- 
lem and  is  rec{uired  in  some  areas. 
Direct  pressure  dry  sand  blasting 
equipment  can  be  converted  to  wet 
sand  blasting  equipment  bv  use  of  an 
adapter  which  adds  water  to  the  abra- 
sive sti"eam  at  the  discharge  point.  As 
an  alternative  to  sand  blasting, 
hydraulic  blasting  does  not  produce 
any  air  pollution  problems  but  is  much 
more  hazardous  because  of  the  high 
pressure  jet  used. 

The  application  of  paint  will  result 
in  a  greater  or  lesser  degree  of  air  pol- 
ution  depending  on  the  method  used. 
The  greatest  amount  of  pollution  is 
produced  by  spraying  with  an  air- 
atomization  type  spray  gun.  When 
flat  ]5anels  are  sprayed  with  this  tvpe 
of  ecjuipment,  a  typical  value  for  over- 
spray  is  60%  as  compared  o  35% 
oversprav  for  "airless"  ecjuipment. 
Brush  application  eliminates  the  over- 
spray  problem   but   does   not  eliminate 


pollution  resulting  from  evaporation  of 
solvent.  Solvent  vapors  contribute  to 
the  production  of  photo-chemical  smog 
and  in  some  areas  solvents  with  high 
boiling  points  (above  223  deg.  F.  in 
Los  Angeles)  mav  be  required  unless 
the  chemical  composition  of  the  solvent 
complies  with  severe  limitations.  Paint 
with  high  boiling  point  solvents  is  avail- 
able but  is  verv  slow  drving.  In  addition 
to  solvent  vapor  problems,  lead  com- 
pounds and  some  other  pigments  are 
toxic  and  are  discharged  into  the  air 
when  paint  is  spra\'ed.  This  may  result 
in  restrictions  on  the  sprav  application 
of  paint. 

Applying  tar  and  gravel  roofing  or 
bituminous  watei-proofing  involves  heat- 
ing the  bituminous  material.  This  pro- 
duces odors  which  are  objectionable  in 
certain  localities  and,  if  the  material 
is  heated  excessively,  smoke  may  be 
produced  as  a  result  of  vaporization 
and,  if  heated  above  the  flash  point, 
ignition  of  the  bituminous  material. 
The  flash  point  of  coal-tar  pitch  is  about 
250  deg  F  and  that  of  asphalts  be- 
tween 350  deg  F  and  450  deg  F. 
When  bituminous  material  is  being 
heated,  the  size  and  temperature  of 
batches  should  be  carefully  controlled. 

Woodworking  operations  may  pro- 
duce airborne  sawdust  but  tliis  is  gen- 
erally not  a  serious  problem  except  in 
shops  where  a  large  volume  of  sawing 
and  sanding  is  performed.  Windblown 
sawdust  might  become  objectionable 
in  urban  ai'eas. 

Concrete  batching  is  also  a  potential 
source  of  dust  problems.  Dust  from 
dry  aggregate  can  be  eliminated  by 
wetting  before  dumping  and  allowing 
the  aggregate  to  drain  in  the  stock- 
piles to  approach  a  saturated  surface 
dry  condition.  If  batching  is  one  with 
sacked  cement  and  the  cement  is  han- 
dled carefully,  little  cement  dust  should 
go  into  the  air.  There  should  be  a 
minimum  free  fall  of  cement  when  the 
sacks  are  dumped.  If  bulk  cement  is 
used,  dust  control  equipment  may  be 
required. 

Demolition  of  structures  with  mason- 
ry   or    plastered    walls    will    result    in 
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appreciable  amounts  of  dust  unless  the 
structures  and  piles  of  debris  are  kept 
wet.  It  may  also  be  necessary  to  wet 
the  loads  of  debris  before  hauling  them 
from  the  structure. 

Dust  from  access  roads  can  be  con- 
trolled by  sprinkling  or  by  applying 
calcium  chloride  to  the  surface  of  the 
road.  Dust  from  dumping  ballast  can 
only  be  controlled  bv  controlling  the 
quality  of  the  ballast.  Hard  ballast  with 
a  small  percentage  of  fines  will  produce 
relatiyely  little  dust.  It  may  be  neces- 
sary to  suspend  dust-producing  opera- 
tions when  wind  yelocity  is  high  and 
the  wind  is  in  a  direction  that  will 
carry  dust  to  developed  areas. 

The  exhaust  from  gasoline  and  diesel 
engines  is  a  source  of  pollution  but  is 
usually  controlled  by  federal  or  state 
regulations  on  the  design  of  pollution- 
contiol  equipment  for  the  engine.  Pol- 
lution-conti-ol  equipment  must  be  kept 
in  operating  condition.  Exhaust  from 
diesel  pile  hammers  or  smoke  from 
boilers  for  steam  pile  hammers  may 
produce  smoke  darker  than  that 
allowed  by  applicable  regulations.  The 
smoke  from  steam  boilers  can  be  re- 
duced or  eliminaed  by  proper  firing. 
Little  can  be  done  to  reduce  the  density 
of  exhaust  from  diesel  pile  hammers 
other  than  proper  maintenance  of  the 
hammer  and  proper  fuel  selection. 

Flame  cleaning  metal  structures, 
oxygen  acetylene  cutting  and  welding 
may  produce  metal  fvmies  and  fumes 
from  the  yaporization  of  paint  pig- 
ments. Some  of  these  fumes,  e.g.  those 
from  lead  base  paints,  may  be  toxic. 
In  general,  the  quantity  of  fumes  pro- 
duced by  these  processes  is  so  small 
that  they  will  not  produce  a  problem 
off  the  right  of  way.  Howeyer,  work- 
men inyolved  in  these  processes  should 
be  protected  from  toxic  fumes  by 
proper  safety  equipment. 

In  many  areas,  the  burning  of  refuse 
from  construction  operations  is  either 
prohibited  or  strictly  regulated.  Where 
burning  is  allowed,  care  should  be 
taken  to  manage  the  fires  so  that  un- 
nessary  dense  smoke  is  not  produced. 


Noise 

In  addition  to  Federal  regulations 
on  noise-producing  construction  equip- 
ment, there  are  local  ordinances  and 
regulations  affecting  noise  from  con- 
stiTiction  work.  The  most  prevalent 
type  of  regulation  prohibits  noise- 
producing  work  at  night  and  may  re- 
strict areas  where  noise-producing 
equipment  is  allowed.  Except  in  urban 
areas,  operations  that  do  not  produce 
a  noise  level  requiring  protective  equip- 
ment for  the  employees  involved  will 
probably  not  create  anv  problem  during 
noiTnal  working  hours  because  of  the 
rapid  decrease  in  sound  intensity  with 
increasing  distance  from  the  source. 

Where  noise  reduction  is  necessar\', 
substitution  or  modification  of  equip- 
ment may  provide  an  answer.  Vibratoi-y 
pile  drivers  produce  less  noise  than 
types  depending  on  impact  but  may  not 
be  suitable  for  some  pile  driving  condi- 
tions. Internal  combustion  engines 
should  have  adequate  mufflers  kept  in 
good  condition. 

Where  equipment  substitutions  or 
modification  will  not  adequately  reduce 
noise  levels,  it  is  sometimes  possible  to 
reduce  the  noise  level  b\'  changing 
construction  methods.  Riveting  and 
tightening  of  bolts  with  impact 
wrenches  produce  considerable  noise. 
On  the  other  hand,  welding  is  a  rela- 
tively quiet  process.  Where  onh'  a 
small  number  of  bolts  need  to  be 
tightened,  thev  can  be  tightened  bv 
hand,  using  a  ratchet  wrench  with  a 
handle  of  adequate  length  although  this 
is  much  less  efficient  than  the  use  of 
impact  wrenches. 

Summary 

Compliance  wih  the  various  pollu- 
tion control  regulations  produces  addi- 
tional, but  not  insurmountable,  prob- 
lems for  the  super\'isor  in  charge  of 
planning  and  executing  B&B  work. 
Additional  lead  time  ma\'  be  re(]uired 
to  obtain  permits.  Methods  and 
materials  ma\'  have  to  be  changed  to 
reduce  pollution,  and  these  require- 
ments must  be  considered  in  planning 
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the  work.  During  progress  of  the  work, 
close  super\'ision  is  required  to  prevent 
citation  for  xiolation  of  regulations  and 
to  obtain  information  for  defense 
against  prosecution  for  alleged  viola- 
tions that  do  not,  in  fact,  exist. 

President  Bryant:  Thank  you,  gentle- 
men, for  an  interesting  and  informative 
report.  You  are  now  excused  with  the 
thanks  of  the  Association. 

Our  next  feature  is  one  which  is 
both  timel\-  and  educational.  No  doubt 
each  one  in  this  room  todav  is  familiar 
with  bridge  failures,  or  incipient  fail- 
ures, caused  bv  streambed  scour  or 
other  underwater  conditions.  Had  some- 
one been  forwarned,  had  they  been 
able  to  see  what  was  occurring  below 
the  water  surface,  the  failure  could 
have  been  avoided.  Mr.  Robert  J. 
Whitman,  who  is  president  of  Entcor, 
Inc.,  will  speak  to  us  on  the  "Advanced 


Techniques  of  Underwater  Inspection 
and  Photographv". 

Mr.  Whitman  was  born  and  raised 
in  Rochester,  New  York.  He  graduated 
from  Virginia  Polytechnic  Institute  in 
1947,  with  a  B.S.  degree  in  Industrial 
Physics  and  upon  graduation  joined 
Eastman  Kodak  in  Rochester,  N.Y. 
He  rose  from  the  position  of  develop- 
ment engineer  to  technical  associate, 
responsible  for  the  development  of  ad- 
vanced film  testing  svstems  and  equip- 
ment. 

He  left  Kodak  in  1970  to  join  his 
present  Company,  formerly  Seatech, 
Inc.  as  vice  president  for  R&D.  In 
July  1972,  he  was  elected  executive 
vice  president  and  then  in  January 
1973,  he  became  president  &  chief 
executive  officer.  Mr.  Whitman,  it  is 
mv  privilege  to  welcome  you  to  our 
Association  meeting. 


Advanced  Techniques  of  Underwater 
Inspection  and  Photography 


By   R.   J.   Whitman 
President,  Entcor,  Inc. 


The  need  for  new  underwater  in- 
spection techniques  first  came  to  m)^ 
attention  in  a  round-about  way.  Back 
in  1967  or  1968,  I  was  a  member  of  a 
sport-diving  club  consisting  entirely  of 
engineers  and  technicians  at  the  East- 
man Kodak  Company  in  Rochester, 
New  York.  The  objective  of  the  Club 
was  to  organize  diving  activities  such 
as  searching  for  ship  wrecks. 

Although  we  were  never  so  fortimate 


as  to  stumble  upon  a  pirate  galleon 
bulging  at  the  seams  with  jewels  and 
boullion,  we  did  locate  the  remains  of 
a  badllv  deteriorated,  nondescript  coal 
freighter  on  the  bottom  of  Lake 
Ontario.  Having  been  well  trained  at 
Kodak  in  the  value  of  recording 
momentous  occasions  on  film,  we  duti- 
fully went  about  the  task  of  photo- 
graphing the  miscellaneous  timbers  and 
steel  parts  that  laid  half  buried  in  silt. 
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The  resulting  pictures  resembled  coal 
dust  suspended  in  a  cup  of  black 
Sanka. 

Undaunted  we  spent  the  following 
winter  months  devising  and  constnjct- 
ing  special  techniques  and  equipment 
to  clear  the  water  in  front  of  our  camera 
lens  prior  to  snapping  the  shutter. 
Came  Spring  and  we  were  readv  for 
a  field  trial.  Our  first  pictures  with  the 
new  equipment  were  of  some  pier 
pilings  in  the  muddy  Genesee  River. 
They  were  exti'emelv  clear  and  detailed. 
Eureka!  We  now  had  the  capabilitv 
of  taking  detailed  photos  of  our  sub- 
merged treasures  no  matter  how  murky 
the  water.  Our  success  as  underwater 
photographs  spread  rapidly  .  .  .  among 
our  wives  and  parents  and  verv  close 
associates.  We  had  to  find  satisfaction 
in  our  achievement  only  from  the  added 
pleasure  it  brought  to  our  underwater 
sport. 

Rochester,  New  York  is  not  exactly 
a  haven  for  commercial  divers.  The 
yellow  pages  of  ovu-  local  telephone 
directory  at  that  time  listed  onl\'  one 
name  under  the  heading  of  divers.  And 
that  one  gentleman— whose  name  as  I 
recall  was  Jim— found  it  necessarv  to 
supplement  this  diving  income  with  a 
full-time  job  at  Kodak.  One  dav  he 
received  a  phone  call  froin  a  New  York 
Citv  consulting  engineering  firm  who 
had  been  commissioned  to  repair  a 
highway  bridge  across  the  Genesee 
River  in  Rochester.  Jim  did  not  want 
the  job  for  some  reason  so  he  refeired 
the  call  to  ovu*  diving  club.  Needless 
to  say  we  were  very  excited  over  the 
prospect  of  applving  our  new  technique 
to  a  practical  situation  (and  pick  up 
some  beer  money  at  the  same  time ) . 
To  our  surprise  and  consternation  the 
engineers  were  not  particularly  enthused 
about  buying  pictures  of  the  bridge 
piers.  "Just  tell  us  how  thev  feel", 
they  requested.  Dramatically  we  re- 
sponded: "If  you  hire  us  you  will  get 
good  pictures  from  which  vou  can  make 
your  own  judgement".  Somebody  else 
got  the  job. 

We  were  completely  disillusioned  by 
this    attitude    of   the    engineering    fra- 


ternity—based upon  our  sampling  of 
one— and  we  resolved  to  make  the  world 
aware  of  the  potential  value  of  quality 
underwater  inspections.  And  so  our 
company  had  its  beginning.  We  are 
now  more  than  foui'  years  old  and  we 
are  still  trying  to  spread  the  gospel 
of  professional  undei^water  inspections 
to  consulting  engineers,  municipalities, 
utilities,  etc. 

I  appreciate  this  opportimitv  to  speak 
to  you  on  the  subject. 

Would  a  physician  attempt  to  make 
an  accurate  diagnosis  of  pneumonia 
without  a  good  chest  x-ray?  None  that 
I  would  go  to.  Is  it  anv  easier  for  an 
engineer  to  accurately  evaluate  the 
condition  of  a  bridge  without  the  aid 
of  a  thorough,  photographic  under- 
water inspection?  Yet,  manN-  engineers 
are  continualh'  attempting  to  do  just 
that.  In  m\'  opinion  the\'  are  gambling 
with  the  safety  and  welfare  of  the  pub- 
lic as  well  as  making  their  jobs  much 
more  difficult.  Modern  di\ing  and 
underwater  photographic  equipment 
make  thorough  inspections  possible  in 
almost  an\'  water  and  at  a  reasonable 
cost.  Let  lue  describe  some  of  the 
equipment  and  techniques  that  are 
available. 
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Water  is  not  clear 

Wa\-  back  in  1893  a  Frenchman 
named  Louis  Boutan  made  the  first 
successful  undenvater  photographs.  He 
used  a  large  waterproof  camera  housing 
with  a  i-ubber  bladder  for  pressure 
equalization.  One  problem  he  was  not 
able  to  solve  was  the  degrading  effect 
of  water  turbidit)'.  Even  relatively 
clear  water  contains  enough  particulate 
matter  to  scatter  the  light  with  disas- 
trous results. 

At  the  timr  of  he  century  another 
Frenchman  named  Etianne  Pean  was 
attempting  to  overcome  this  problem 
by  use  of  a  "clear-water  box"  in  front 
of  his  camera.  Many  variations  of 
this  basic  idea  have  been  patented  and 
tried  over  the  vears  with  apparently 
little  or  no  success.  Other  people  have 
tried  pumping  clean  water  around  the 
subject  while  still  others  have  tried 
enveloping  the  subject  in  a  bubble  of 
air.  As  vou  might  guess  both  of  these 
schemes   proved   impractical. 

If  artificial  light  is  the  main  source 
of  illumination  of  an  underwater  sub- 
ject, much  of  the  scattered  light  can 
be  prevented  from  reaching  the  camera 
by  proper  positioning  of  the  light 
source.  We  have  had  some  success  bv 
illuminating  the  subject  from  the  side; 
that  is  bv  making  the  angle  between 
the  camera  and  the  light  source  greater 
than,  sav,  60  degrees.  In  this  situation 
two  lights  are  generallv  needed,  one 
on  either  side  of  the  subject,  to  prevent 
dark  areas  void  of  an\'  detail.  It  is 
important,  however,  that  one  light 
source  be  either  closer  to  the  sub- 
ject or  brighter  than  the  other  to  pro- 
vide some  shadowing  which  enhances 
the  surface  texture  and  detail. 

Of  course,  if  surface  light  is  the 
major  source  of  illumination,  little  or 
nothing  can  be  done  about  the  angle 
of  the  illumination  on  stationerv  objects 
such  as  bridge  piers  and  structm-es.  In 
actual  circumstances,  seldom  do  we 
find  the  water  clear  enough  so  that 
surface  light  becomes   a  consideration. 

Artificial  illumination  can  come  from 
several      sources:       (1)       Incandescent 


lamps  powered  either  from  the  surface 
or  from  self  contained  batteries;  (2) 
chemical  flash  bulbs  and  (2)  elec- 
tronic flash  "strobe"  lamps.  Surface- 
powered  lamps  have  an  obvious  dis- 
advantage of  limiting  the  mobilitv  of 
the  diver,  while  batter^^-powered  lamps 
seldom  provide  enough  illumination. 
Chemical  flash  bulbs  are  generally  used 
by  sport  divers  because  of  their  low 
cost  and  ease  of  use.  We  do  almost  all 
of  our  undenvater  still  photography 
with  strobe  lights  of  various  sizes.  They 
provide  the  maximum  mobility,  light 
output,  and  convenience.  Some  models 
have  adjustable  light  output  as  well  as 
an  adjustable  beam  width. 

Many  fine  imderwater  cameras  are 
commercially  available  today  as  are 
water-tight  cases  for  drv  cameras.  Still 
cameras  designed  specificallv  for  use 
underwater  are  the  most  compact  and 
convenient  to  use  and  for  that  reason 
are  used  exclusively  bv  our  iirspectors. 
"We  happen  to  prefer  the  Nikonos  but 
there  are  other  good  makes. 

For  underwater  movies  we  use  a 
Cine'  Kodak  K-lOO  16mm  camera  in 
a  water-tight  pressurized  housing. 
Although  we  have  not  yet  tried  one, 
I  believe  that  the  Kodak  XL  Super 
8-mm  movie  cameras  with  automatic 
exposure  control  might  prove  very 
applicable  to  underwater  photographv. 
Thev  would,  of  course,  have  to  be 
enclosed  in  a  water-tight  housing. 

No  application  for  movies 

Incidentallv,  we  have  vet  to  find  a 
good  application  for  motion  pictures  in 
undei"water  inspections  of  structures. 
Good  still  photographs  can  be  enlarged 
for  careful  scrutin\';  they  can  be  pasted 
together  to  form  a  montage  of  a  larger 
structiu-e;  they  can  be  drawn  on  or 
scaled  from;  and  they  are  easily  filed 
with  a  report  for  ready  reference. 

All  of  our  undenvater  photographs 
are  made  on  35-mm  film— either  Kodak 
Plus  X  for  black-and-white  or  Kodak 
High  Speed  Ektachrome  Daylight  for 
color  transparencies  and  prints.  The 
choice  depends  upon  the  job  and  the 
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customers  preference.  In  general,  for 
inspections  of  existing  structures  where 
marine  incrustation,  corrosion,  erosion 
and  so  forth  is  of  great  importance,  we 
recommend  color.  For  inspections  of 
new  construction,  where  the  photo- 
graphs are  to  be  used  for  the  certifica- 
tion of  proper  assembly  of  joints,  bolts 
and  so  forth,  black-and-white  is  gen- 
erally recommended  because  the  photo- 
graphs can  be  available  within  minutes. 

All  of  our  inspectors  are  trained  to 
process  both  black-and-white  and  color 
film  by  hand  when  necessary.  Many 
times  we  have  turned  a  motel  bathroom 
into  a  color  photo  lab.  Black  and 
white  negatives  are  frequently  pro- 
cessed aboard  our  boat  so  that  we  can 
confirm  the  results  before  leaving  the 
site. 

Perhaps  something  should  be  said 
about  the  diving  gear.  When  I  men- 
tion the  word  "diver"  chances  are  many 
of  you  visualize  a  rugged  seaman 
garbed  in  a  canvas  suit  with  lead  shoes 
and  a  heav\"  steel  helmet,  dangling 
from  the  end  of  a  cable.  The  fact  is 
that  such  an  outfit  has  little  place  in 
the  underwater  inspection  field.  In- 
spectors need  the  freedom  to  swim 
over,  under,  around  and  even  through 
the  pipes  and  structures  they  are  in- 
specting. This  type  of  mobility  is  best 
obtained  bv  use  of  modern  gear.  If 
the  job  requires,  for  expedience  or 
safetv,  an  unlimited  air  supplv,  which 
must  be  supplied  from  the  surface, 
modern  lightweight  helmets  are  worn 
with  the  same  rubber  suits  and  fins 
used  for  scuba  diving.  A  great  deal  of 
mobility  is  still  maintained. 

Two  basic  types  of  dive  suits  are 
used,  a  so-called  "wet  suit"  and  a  "dry 
suit."  Both  are  made  of  a  special 
cellular  rubber,  lined  on  one  or  both 
sides  with  nylon  fabric.  The  wet  suit, 
as  the  name  implies  is  not  intended 
to  keep  the  diver  diy,  but  rather  it  is 
designed  to  trap  a  very  thin  laver  of 
water  next  to  the  skin  which  is  quicklv 
warmed  by  body  heat.  The  dry  suit, 
in  the  other  hand,  does  keep  the  diver 
completely  dry.  It  can  be  worn  over 
a    special    insulated    undergarment    or 


even  over  street  clothes  for  greater 
warmth  in  cold  water.  An  additional 
feature  of  great  significance  to  the 
underwater  inspector  is  a  provision  for 
the  diver  to  adjust  the  buoyancv  of  the 
suit  using  air  from  his  breathing  air 
supply.  This  enables  him  to  accom- 
modate easily  to  working  at  varied 
depths  as  is  usually  the  case  in  making 
thorough  underwater  inspections. 

Work  in  pairs 

Scuba  divers  are  generallv  not 
tethered  to  the  surface  and  cannot  de- 
pend upon  anyone  topside  for  help  if 
trouble  occvu's.  For  this  reason,  they 
work  in  pairs  and  each  depends  upon 
his  buddy  for  his  safety.  Often  a  third 
man  called  a  divemaster  is  on  the 
surface  tending  the  boat,  keeping  time 
and  generally  supervising  the  opera- 
tion. He  also  records  the  observations 
and  measurements  relaved  to  the  sur- 
face bv  the  divers  via  wireless  trans- 
mitters. 

Some  of  the  miscellaneous  items  the 
divers  wear  or  carry  underwater  are: 
Inflatable  bouyancy  vest,  knife,  depth 
gauge,  compass,  chipping  hammer  for 
testing  the  soundness  of  concrete  and 
steel,  measuring  tools  and  gauges,  and 
last  but  certainly  not  least,  Entcor 
underwater  inspectors  carry  proprietarv 
water  clearing  equipment  which  en- 
ables them  to  see  clearly  and  to  photo- 
graph what  they  are  inspecting. 

A  few  words  about  the  personal 
cjualifications  of  an  undei"water  inspec- 
tor. No  watter  how  capable  a  diver 
his  is,  no  matter  how  good  is  his  equip- 
ment, an  underwater  inspector  just 
cannot  do  a  first  class  job  if  he  does 
not  understand  something  about  the 
stiTicture  he  is  checking,  if  he  cannot 
distinguish  between  significant  and 
trivial  observations. 

It  is  customar'>'  for  the  inspectors 
on  dr\'  construction  projects  to  be 
either  voung  college  graduates  or 
j^eople  with  a  great  deal  of  field  ex- 
perience on  civil  engineering  projects. 
Whv  should  the  underwater  inspector 
be  anvthing  less?    In  fact,  because   of 
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the  additional  problems  that  are  always 
encountered  with  marine  construction, 
we  believe  that  a  thorough  underwater 
inspection  is  even  more  difficult  and 
more  essential  than  inspections  on  land. 
Perhaps  the  underwater  inspector 
should  be  more  qualified  than  his  land 
locked  counterpart. 

I've  spoken  thus  far  of  the  techniques 
of  underwater  inspection.  What  about 
the  applications?  I  believe  the  best 
way  to  discuss  these  is  by  showing 
you  typical  photographs  from  actual 
underwater  inspections    that   m\'    com- 


pan\  has  perfonned.  The  list  of  pos- 
sible applications  goes  far  beyond  what 
I  will  discuss  here  this  afternoon.  It 
is  limited  only  by  vour  imagination. 

(25  slides  were  shown) 

President  Bryant:  May  I  express  the 
appreciation  of  our  Association,  Mr. 
Whitman,  for  your  most  interesting  re- 
port.  Thank  vou  so  very  much. 

This  concludes  our  session  for  today. 
We  will  convene  in  the  Williford  Room 
tomorrow  morning  at  9:30  A.M.  for 
our  Second  joint  Session  with  the  Road- 
masters.   This  session  is  now  adjourned. 


MORNING  SESSION 

Tuesday,  September  18,  1973 


The  Tuesdav  Morning  Session,  Sep- 
tember 18,  1973,  was  called  to  order 
at  9:35  o'clock. 

President  Bryant:  Ladies  and  gentle- 
men, it  is  a  privilege  and  a  pleasure  to 
present  to  you  the  first  speaker  for  the 
joint  session  todav,  our  second  joint  ses- 
sion. In  over  30  vears  of  railroading 
experience,  all  with  one  company,  he 
has  acquired  a  reputation  as  a  rail- 
roader. 

His  railroading  career  began  on  the 
Frisco  in  1941,  where  he  started  as  a 
brakeman,  and  he  advanced  to  various 
positions  in  the  Operating  Department 
to  become  president  and  chief  execu- 
tive officer  in  1967.  During  this  time 
he  attended  American  University  and 
Columbia  University,  studying  Trans- 
portation and  Business  Administration. 

In  addition  to  his  rnan\'  duties  as 
president  and  chief  executive  officer 
of  the  Frisco,  he  also  serves  as  a  di- 
rector of  the  AAR,  the  Transportation 
Association  of  America,  State  Chamber 
of  Commerce,  a  Trustee  of  Drury  Col- 
lege. He  is  a  member  of  the  Executive 
Board  of  the  Bov  Scouts  of  America. 


He's  on  the  Governing  Board  of  Rail- 
way Systems  and  Management  Associa- 
tion. 

He  is  active  in  the  United  Fund. 

And  he  pla\'S  a  leading  part  in  guid- 
ing manv  other  clubs  and  organizations. 

Although  his  experience  has  been 
primariK'  in  the  Operating  Department, 
he  is  one  of  the  most  knowledgeable  of 
anv  chief  executive  officer  in  the  coun- 
try on  maintenance-of-way  problems 
and  procedures. 

How  a  person  who  is  active  in  so 
many  organizations  could  find  time  for 
recreation  activities  will  always  remain 
a  great  mvstery.  But  in  spite  of  busi- 
ness pressures  this  gentleman  manages 
to  find  time  to  encourage  and  partici- 
pate in  the  Frisco  Annual  System-wide 
Golf  Tournament.  I  am  told  he  is  quite 
a  respectable  golfer. 

Ladies  and  gentlemen,  it  is  an  honor 
to  present  to  you  the  president  and 
chief  executive  officer  of  the  St.  Louis- 
San  Francisco  Railway  Company,  Mr. 
Richard  C.  Grayson.  Mr.  Grayson.  (Ap- 
plause ) 


Money  Makes  the  Mare  Go 

By  R.   C.   Grayson 
President,  St.  Louis-San  Francisco,  St.  Louis,  Mo. 


Thank  voii  very  much,  Darrell,  for 
that  generous  introduction,  which  was 
pretty  much  as  I  wrote  it  for  you. 
(Laughter). 

I  think  I  should  first  explain  to  vou, 
as  I  did  to  Mr.  Winters,  that  I  am  here 
because  of  m\-  position  and  not  because 
of  mv  abilit\"  as  a  public  speaker.  I 
will  leave  that  part  of  the  program  to 
Mr.  Winters. 

I  have  to  speak  from  the  notes  that  T 
have  here,  in  fact,  almost  word-for- 
word,  what  someone  has  written  down 
here  for  me,  which  I  have  edited,  but 
I'm  sure  he'll  speak  right  off  the  cuff. 
You  see,  we  come  from  different  train- 
ing. As  I  understand  it,  he  is  a  fabu- 
lous Minister  and  our  accountabilit\'  is 
somewhat  different.  (Laughter).  I 
have  to  be  sure  what  I  have  said  be- 
cause I  doubt  I  could  talk  fast  enough 
to  get  out  because  of  some  things  I 
might  say  if  I  spoke  without  notes. 

I  am  also  going  to  leave  the  stor\' 
telling  to  vou.  Dr.  Winters,  because, 
first  if  all,  I  get  paid  to  run  a  railroad 
and  not  as  a  comedian.  You  don't 
hear  many  funny  stories  in  our  business 
these  davs  because  there  reallv  isn't 
much  comed\  mixed  up  in  it.  It  is  a 
verv  serious  thing.  We  are  probably 
in  some  of  the  most  serious  times  in 
the  history  of  our  industry  right  at 
this  moment. 

I  do  appreciate  what  Darrell  said.  I 
appreciate  the  problems  and  feel  at 
home  among  maintenance  of  wav 
people,  those  who  fix  the  track 
and  fix  the  bridges.  I  think  there  is 
no  question  but  what  thev  are  the 
most  dedicated  and  the  most  loyal 
group  of  employees  we  have.  In  fact, 
when  I  accepted  Darrell's  invitation 
to  speak  to  you  todav,  I  reallv  had  no 
idea  the  Frisco  would  owe  such  a  debt 
of  gratitude  to  the  men  who  maintain 
our  railroad  and  structures. 


R.  C.  Grayson 


When  I  accepted  Darrell  Brvant's 
invitation  to  speak  to  you  today,  I  had 
no  idea  that  the  Frisco  would  owe 
such  a  debt  of  gratitude  to  the  men 
who  maintain  our  roadwav  and  struc- 
tiu-es.  This  spring  the  Mississippi  Val- 
ley experienced  its  worst  flood  in  200 
vears  and  the  Frisco's  raikoad  line 
between  St.  Louis  and  Memphis,  which 
parallels  the  Mississippi  river,  was  com- 
pletely inundated.  A  group  of  us  flew 
over  the  line  in  the  latter  part  of  April 
and  the  only  visible  lailroad  appurte- 
ances  were  the  crossarms  on  the  top  of 
of  the  telegraph  poles.  With  the  excep- 
tion of  fort\-  hours  in  late  March,  that 
portion  of  our  railroad  was  out  of 
service  from  March  13  to  Mav  23. 

The  only  access  to  the  submerged 
line  was  via  the  river  itself.  Our  main- 
tenance forces  enlisted  the  help  of  a 
barge  line  to  float  huge  boulders  right 
up  to  the  submerged  shoulder  of  the 
track.  The  boulders  were  then  dumped 
to  prevent  the  trackbed  from  washing 
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a^va^^  As  the  water  began  to  recede, 
our  maintenance  forces  worked  around 
the  clock  trying  to  make  repairs.  .  .  . 
Only  to  have  the  water  rise  again  with- 
in a  few  hours. 

Before  we  got  that  paiticular  line 
open,  we  had  used  some  400  carloads 
of  ballast,  360  carloads  of  boulders  and 
an  additional  5800  tons  of  boulders 
which  were  delivered  bv  barge. 

Farther  south,  the  Tombigbee  river 
rose  above  flood  stage,  completelv  dis- 
rupting all  service  between  Memphis, 
Tennessee,  and  Birmingham,  Alabama, 
for  five  da^'s  .  .  .  and  preventing  us 
from  entering  Mobile,  Alabama,  for 
eleven  days  and  Pensacola,  Florida,  for 
nine  da\'s.  On  one  occasion,  the  piers 
of  one  of  our  bridges  on  our  line  to 
Mobile  were  badlv  undermined  by 
scouring  action  and  the  span  collapsed 
.  .  .  just  moments  after  a  train  had 
passed  safelv  over  it. 

Throughout  this  trying  period,  our 
maintenance  forces  performed  admir- 
ably and  I  think  this  is  an  appropriate 
forum  before  which  to  compliment 
them  publicly  for  the  job  the\'  did. 

A  sizable  pait  of  the  first  main  line 
railroad  mileage  in  the  United  States 
is  equipped  with  heavy  rail,  34,000 
miles  of  which  are  of  the  continuously 
welded  type,  and  every  effort  is  being 
made  to  upgrade  secondar\'  main  lines 
to  meet  the  higher  standards  promul- 
gated by  the  Federal  Railroad  Admin- 
istration. But  it  takes  more  than  a 
directive  or  a  regulation  to  improve  the 
track  structare.  It  takes  monew  So, 
for  some  lines  it  is  going  to  be  nip  and 
tLick.  The  costs  of  maintaining  a  strong 
first  main  line  have  risen  sharply  in 
recent  years  and  the  additional  expense 
of  upgrading  secondary  lines  makes  it 
incumbent  upon  the  rail  carriers  to  get 
the  most  for  their  monew 

In  this  process  we  no  longer  can 
afford  the  luxury  of  maintaining  un- 
necessary branch  line  mileage.  Every 
railroad  has  some  unneeded  trackage 
which  ought  to  be  abandoned.  But 
the  procedures  are  slow  and  cumber- 
some. In  1960,  for  example,  the  Inter- 
state   Commerce    Commission    recom- 


mended abandonment  of  1200  miles  of 
the  now  bankrupt  New  Haven  Rail- 
road. Fully  80%  of  that  Company's 
freight  revenues  are  generated  bv  only 
one-third  of  its  total  mileage.  By  1972, 
12  years  later,  the  New  Haven  had 
been  successful  in  abandoning  only 
235  of  those  1200  miles. 

There  are  any  number  of  ways  in 
which  rail  abandonments  can  be  de- 
layed and  often  prevented:  by  regula- 
tory authority,  by  court  action  and 
lately  bv  the  necessity  of  proving  that 
the  discontinuance  of  rail  seivice  will 
not  result  in  an  increase  in  pollution 
oi"  ecological  damage. 

The  fact  that  there  is  a  great  deal 
of  excess  rail  mileage  has  been  recog- 
nized bv  the  I.C.C.  and  by  some  mem- 
bers of  Congress.  Several  changes  in 
abandonment  procedures,  aimed  at 
allowing  railroads  to  abandon  some  of 
their  little  used  lines,  have  been  pro- 
posed. As  of  now,  none  has  been 
approved. 

We  continue  to  operate  under  the 
same  old  rules  that  force  us  to  con- 
tinue operation  of  thousands  of  miles 
of  the  national  rail  system  at  a  sub- 
stantial deficit. 

The  abandonment  of  mineeded 
branch  lines  will  free  cash  for  improv- 
ing the  more  essential  parts  of  our  fixed 
plant.  Yesterday's  standards  for  main- 
taining roadwav  and  structru'cs  will  not 
meet  tomorrow's  conditions.  Our  road- 
way and  structure  standards  have  to 
be  related  to  the  job  they  are  intended 
to  perform.  More  powerful  locomotives 
and  the  larger  cars  of  today  are  mov- 
ing heavier  tonnage  and  are  being 
operated  at  much  faster  over-the-road 
speeds  that  the\^  wei'e  twenty  years 
ago.  The  standard  crosstie  and  ballast 
type  of  track  support  has  served  us 
well  since  the  beginning.  It  has  been 
greatly  improved  over  the  years.  At 
this  point  in  time,  no  other  type  of 
track  structure  has  as  vet  proven  itself 
to  be  better.  Nevertheless,  the  track 
over  which  trains  will  operate  in  the 
\'cai's  ahead  will  have  to  carr\'  still 
heavier  loads  at  faster  speeds.  It  will 
have  to  stand  up  longer  with  a  mini- 
mum of  maintenance.    Economics  will 
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dictate    a   reduction   in    man   hours    to 
offset  increased  unit  costs  of  labor. 

Consider  what  has  happened  since 
the  end  of  World  War  II.  Maintenance 
of  way  wage  rates  increased  four  and 
one-half  times  between  1947  and  1972. 
Mostly  because  of  a  decline  in  passen- 
ger operations.  Gross  ton  miles  de- 
creased 4.4%  in  the  same  period.  But 
man  hours  devoted  to  maintenance  of 
way  and  structm'es  declined  72%. 
Better  machines  and  methods  have 
made  the  big  difference.  But  better 
metallurgy  and  materials  also  have 
played  a  part.  In  building  a  better 
fixed  plant,  construction  and  mainte- 
nance forces  will  have  to  decide  what 
kind  of  ti'ack  structure  is  best  suited  to 
the  present  and  future  svstem  in  which 
it  is  to  be  employed.  You  will  have 
to  select  on  the  basis  of  what  type  of 
track  structure  results  in  lowest  total 
cost.  .  .  .  Considering  first  costs,  main- 
tenance cost  and  the  sum  of  all  related 
costs  of  moving  tonnage  over  the  track. 

The  major  problem  in  railroading 
today  is  to  find  capital.  We  have  any 
number  of  worthwhile  improvement 
projects  which  could  be  undertaken  to 
improve  both  plant  and  equipment. 
But  when  railroads  enter  the  money 
market  to  raise  capital,  thev  have  to 
compete  with  far  more  profitable  enter- 
prise with  excellent  credit  ratings. 

In  recent  years,  the  decline  of  rail 
earnings,  the  protracted  reorganiza- 
tion proceedings  involving  financiallv 
troubled  railroads,  and  the  pauperized 
state  of  much  of  the  industrv  have  done 
little  in  inspire  investor  confidence.  In 
the  most  recent  bear  market,  even  the 
stocks  of  railroads  of  proven  profit- 
abilitv  have  sold  for  as  low  as  six, 
seven  or  eight  times  earnings. 

Those  who  could  do  something  con- 
structive for  the  rail  industrv  will  have 
to  come  to  grips  with  this  dollars  and 
cents  aspect  of  the  problem.  Railroads 
arc  a  labor-intensive,  capital-intensive 
industrv.  We  also  are  an  industr\-  of 
high  fixed  costs. 

The  cost  of  ownership  and  mainte- 
nance of  our  own  rights  of  way  account 
for    about   one-foiuth    of    the    railroad 


revenue  dollar.  User  charges  paid  by 
ICC-regulated  motor  carriers  of  freight 
amount  to  about  4'/;  cents,  while  water- 
way carriers  pay  nothing  at  all. 

It  is  costing  railroads  more  than  two 
billion  dollars  per  year  for  maintenance, 
improvements  and  taxes  on  their  road- 
wav  facilities,  not  including  anv  allow- 
ance for  cost  of  capital  or  for  rental 
of  leased  lines. 

Railroads  have  an  understandable 
interest  in  the  level  of  government  ex- 
penditures for  transport  facilities,  as 
well  as  in  the  establishment  of  adequate 
charges  for  their  use.  When  the  pub- 
lic cost  of  providing  rights  of  way 
exceeds  the  charges  collected  from  com- 
mercial users,  it  creates  unequal  condi- 
tions of  competition. 

Such  uncompensated  costs  not  paid 
for  by  the  direct  beneficiaries  also  add 
to  the  heavy  and  growing  burdens 
which  geneial  taxpa\'ers,  including  the 
railroads,  must  bear. 

Since  1947,  federal  government  ex- 
penditures in  the  aggregate  for  domes- 
tic transportation  bv  highwav,  air  and 
water  have  increased  nearlv  fifteen 
fold. 

Federal  annual  spending  for  the  air- 
wa\'s  svstem  and  aircraft  development 
increased  from  $88  million  to  over  $1.4 
billion. 

Federal  annual  spending  for  aiqoorts 
went  from  $3  million  to  $241  million. 

Federal  cash  subsidies  to  airlines  in- 
creased from  $15  million  to  $69  million. 

Federal  highwav  spending  went 
from  $337  million  to  $5.7  biUion. 

And  the  federal  outlaws  for  water- 
wavs— not  including  multi-purpose  proj- 
ects, TVA  or  the  St.  Lawrence  Seaway 
—went  from  $89  million  to  $526 
million. 

Aside  from  these  federal  expendi- 
tures, state  and  local  governments  in- 
creased their  spending  on  transport 
facilities  .  .  .  from  $3  billion  in  1947 
to  $20.3  billion  in  1973  .  .  .  almost 
a  seven  fold  increase. 

When  so  man\'  tax-supported  facili- 
ties are  available  to  those  with  whom 
we  must  compete  in  the  transportation 
market,  is  it  unreasonable  for  lailroads 
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to  ask  for  help  in  raising  the  capital 
thev  need  for  the  private  sector  of  the 
economy?  When  railroad  freight  rate 
increases  are  delayed  and  thus  fail  to 
keep  abreast  of  rising  costs,  the  result 
is  a  narrowing  margin  of  profit.  In  the 
last  six  \ears,  railroads  have  lost  more 
than  a  billion  dollars  in  delayed  freight 
rate  increases,  while  regulatory  proce- 
dures ha\e  consumed  1425  days  before 
the  increases  were  allowed.  The  re- 
sultant profit  squeeze  has  done  little  to 
encourage  private  investment  in  rail- 
roads. 

Because  of  a  poor  rate  of  return  on 
investment,  unequal  competitive  con- 
ditions and  time-consuming,  out-dated 
regulatory  practices,  railroads  have  had 
to  be  content  with  an  extremely  re- 
stricted and  high  cost  capital  market. 
On  some  railroads,  the  lack  of  neces- 
sary capital  has  forestalled  essential 
modernization  progi'ams. 

It  has  been  all  of  thirty-one  years 
since  railroads  earned  the  six  per  cent 
return  on  investment  which  was  origin- 
ally envisioned  as  fair. 

The  rate  of  return  on  investment  and 
the  rate  of  interest  that  an  enterprise 
must  pa\"  to  borrow  capital  are  impor- 
tant considerations  in  the  conduct  of 
any  business.  In  the  railroad  industry, 
the  two  figures  have  shown  some  wide 
swings  in  the  past  25  years.  In  1947, 
class  one  railroads  earned  a  rate  of 
return  of  3.4%  on  their  investment 
.  .  .  and  paid  an  average  of  1.9%  to 
borrow  capital  for  rolling  stock.  In 
1972,  they  earned  a  rate  of  return  of 
just  under  3  percent  and  paid  an  esti- 
mated 7.2%  to  borrow  capital  for  roll- 
ing stock.  In  1973,  interest  rates  are 
even  higher. 

But  if  the  cost  of  borrowed  capital 
for  rolling  stock  is  high,  it  is  in  the  area 
of  the  fixed  plant  that  railroads  en- 
counter their  biggest  problem.  For  the 
most  part,  capital  expenditures  for  our 
roadwav  and  structures  have  to  come 
from  earnings.  Few  railroads  today 
could  raise  long  term  mortgage  money, 
either  for  refunding  past  debt  or  for 
financing  new  capital  expenditures. 

Conservative  investors  have  exhibited 


little  enthusiasm  for  putting  long  term 
capital  into  chronically  anemic  indus- 
tries. The  rate  of  return  on  railroad  in- 
vestment has  to  be  improved  and,  as 
an  interim  measure,  government  guar- 
anteed loans  have  to  be  made  available 
to  those  roads  which  need  them  for 
essential  improvement  projects.  There 
is  ample  precedent  for  such  action. 
For  \ears,  the  merchant  marine  has 
been  aided  bv  government  guaranteed 
loans  and,  back  in  the  decade  of  the 
thirties,  the  I'econstruction  finance 
corporation  made  loans  to  railroads,  as 
well  as  other  industries,  and  ultimately 
made  a  profit  doing  it. 

Such  loans,  however,  are  only  a  stop- 
gap, short  tenn  solution.  For  the  long 
pull,  we  are  going  to  need  a  better, 
over-all  game  plan  for  managing  and 
regulating  rail  carriers.  Twice  now  in 
the  past  forty  \eais,  more  than  a  third 
of  the  railway  mileage  has  ended  up 
in  bank'Riptcy.  Something  is  seriously 
amiss  when  so  essential  an  industry  as 
railroads  cannot  earn  enough  money  to 
serve  the  public  and  at  the  same  time 
afford  a  fair  return  to  their  owners  and 
to  those  who  loan  them  the  necessaiy 
capital  to  stay  in  business. 

If  we  truh^  want  a  first  class  rail 
system  under  the  private  enteiprise 
system,  we  are  going  to  have  to  create 
a  new  and  better  business  climate  in 
which  rail  carriers  can  improve  their 
profitability  as  a  first  step  toward  im- 
proving their  service. 

Last  month,  it  was  interesting  to  note 
in  the  press  that  the  chainnan  of  the 
civil  aeronautics  board  advocated  strong 
airlines  as  the  best  way  to  insure  good 
service  for  the  public.  "Everything  We 
Do  in  the  Next  Year  or  Two,"  he  said, 
"will  be  aimed  at  getting  the  airline 
industry  up  to  a  12%  rate  of  return 
against  a  current  6/2%." 

Railroads,  even  more  than  airlines, 
must  find  ways  to  buy  and  apply  the 
latest  tools  of  an  advancing  technology 
to  improve  their  service  and  profit- 
ability. That  will  take  money.  As  far 
back  as  the  16th  century,  the  British 
had  a  saving  "Mone\'  Makes  the  Mare 
Go." 
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It  still  does! 

President  Bryan  I:  Mr.  Gravson,  on 
behalf  of  both  Associations  meeting 
here  today,  I  should  like  to  thank  you 
for  appearing  before  us  and  inspiring 
us  with  yom-  words  of  wisdom.  As  you 
can  judge  by  the  enthusiastic  response 
of  this  assembly,  we  sincerely  appre- 
ciate your  taking  time  to  address  us 
today.  We  realize  you  have  a  busy 
schedule  and  may  wish  to  be  excused 
from  this  meeting.  We  would  feel 
honored  to  have  you  stay  for  the  rest 
of  the  meeting  but  please  feel  free 
to  leave  whenever  you  desire.  Thank 
you  so  much,  Mr.  Gravson. 

Now,  Mr.  Peak. 


Introduction  of  E.  R.  Schlaf 

President  Peak:  Gentlemen,  I  am 
glad  that  I  have  the  privilege  of  intro- 
ducing the  next  speaker.  He  doesn't 
really  need  an  introduction  to  this 
crowd.  He  is  a  former  President  of 
the  Bridge  and  Building  Association 
and  he  has  been  at  these  meetings 
many  times  and  most  of  vou  know  Mr. 
Schlaf.  I  first  knew  Gene  Schlaf  when 
he  was  assistant  to  the  superintendent 
of  water  service  of  our  Companv,  and 
that  was  a  big  job  then  because  our 
motive  power  required  large  and  fre- 


quent drinks  of  water.  Later  on,  when 
water  became  not  so  important,  Gene 
moved  around  a  bit  and  wound  up 
as  superintendent  of  fire  prevention. 
I  found  that  whatever  job  he  held  he 
quickly  became  an  expert  in  that  field 
and  was  never  sparing  in  his  efforts 
to  be  helpful  to  us  on  the  division. 

I  don't  know  how  many  of  vou  haul 
these  exotic  new  chemicals,  and  here 
the  word  "exotic"  doesn't  mean  the 
same  things  as  the  signs  on  some  of 
those  joints  that  some  of  you  may  have 
found  last  night.  But  if  vou  do  have 
these  exotic  chemicals  you  have  proba- 
bly  had  some  experiences  that  I  have 
had.  At  Eden,  Mississippi,  and  twice 
at  Corbin,  Louisiana,  and  recently  at 
Knoxville,  Mississippi,  and  going  to  a 
derailment  where  things  are  bmning 
merrily  and  going  boom  every  so  often. 

If  you  had  these  experiences  you 
will  recognize  the  pleasure  of  seeing 
this  big  guy  come  up,  knowing  he  is 
somebody  who  knows  what  to  do  and, 
even  more  important,  what  not  to  do. 
Whether  or  not  you  have  had  that  fun, 
I  urge  you  to  pay  close  attention  to 
Gene  because  what  he  has  to  say  could 
save  your  life. 

Gentlemen,  I  give  vou  Gene  Schlaf, 
superintendent  of  fire  prevention, 
Illinois  Central  Gulf  Railroad.  Gene, 
(Applause) 
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Or  A  Corpse 

By  E.   R.  Schlaf     - 
Superintendent  Fire  Prevention,  Illinois  Central  Gulf,  Chicago 


E.  R.  Schlaf 

Thank  yon,  Roland.  Unlike  Presi- 
dent Bryant,  Mr.  Peak  didn't  follow 
the  script  that  I  gave  him.  It  reminds 
me  of  the  lady  in  the  French  Quarter 
of  New  Orleans  who  had  a  feeling  of 
uneasiness  and  she  went  to  a  doctor. 
He  examined  her  and  found  that  she 
had  cooties.  And  she  said,  "Doctor, 
somebody's  been  using  my  Watergate." 

Ladies,  gentlemen,  honored  guests, 
it  is  indeed  a  privilege  and  an  honor 
to  appear  before  this  joint  session  of 
the  B&B  and  Roadmasters'.  As  Roland 
Peak  has  told  you,  I  have  been  a  mem- 
ber of  the  B&B  for  several  years.  I 
have  watched  the  two  associations  help 
the  younger  members  in  man\'  ways. 
The  most  effective  wav  has  been  to 
hear  the  \'arious  committee  reports 
and  then  to  participate  in  the  floor 
discussions  that  follow.  The  older 
heads   give   their   views    and    the\'    are 


sometimes  challenged  bv  the  younger 
ones.  It  is  this  free  flow  of  information, 
ideas  and  opinions  that  challenge  all 
of  us  to  seek  facts  and  find  a  better 
wav  of  doing  our  jobs. 

As  much  as  I  hate  to  admit  it,  I  am 
one  of  the  older  heads  now  and  I'd 
like  to  tell  you  how  to  keep  from  mak- 
ing an  ash  of  yourself  at  derailments 
involving  hazardous  chemical  spills. 

The  expected  growth  of  the  chemical 
industry  is  6%  to  7%  per  year,  60% 
of  which  is  likely  to  be  new  exotic 
]oroducts,  many  of  them  hazardous.  So 
\"ou  mav  expect  to  see  more  placarded 
cars  than  ever  before. 

Historicallv,  most  of  the  incidents 
you  read  about  or  see  on  television  in- 
volve placarded  tank  cars  containing 
highh'  volatile  flammable  liquids  and 
liquefied  compressed  gases.  But  there 
are  lots  of  other  commodities  that  are 
more  deadly  though  not  so  spectacular. 
Some  chemicals  are  not  verv  toxic  be- 
fore ignition  but  the  products  of  com- 
bustion are  quite  toxic.  On  the  other 
hand,  some  extremely  toxic  chemicals, 
when  ignited,  yield  combustion  prod- 
ucts that  are  relativel\-  safe.  An  example 
is  hydrocyanic  acid.  This  chem.ical  does 
not  give  vou  sufficient  warning  by  its 
odor  alone.  Wearing  a  gas  mask  doesn't 
offer  sufficient  protection  because  the 
vapor  mav  be  absorbed  thi-ough  the 
skin  in  concentrations  of  100  ppm  or 
higher.  Breathing  vapors  above  300 
ppin  for  a  few  minutes  is  rapidlv  fatal. 
Cyanosis  leads  to  "savonara"  as  the 
Japanese  would  sav. 

As  a  member  of  the  Bureau  of  Ex- 
]3losives  Steering  Committee,  I  was 
privileged  to  take  a  guided  tour  of  a 
chemical  plant  a  few  weeks  ago.    This 
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plant  makes  a  chemical  that  is  used  in 
providing  the  permanent  press  in  shirts. 
One  of  the  ingredients  of  that  chemical 
is  hydrogen  sulfide  gas.  You'll  remem- 
ber from  your  high  school  chemistry 
that  HiS  is  plain  old  rotten  egg  gas. 
Now  you'd  think  that  vour  nose  knows 
when  it  comes  to  hydrogen  sulfide. 
You  might  be  dead  wrong  because  this 
gas  rapidly  deadens  the  sense  of  smell. 
A  concentration  of  800  ppm  is  rapidly 
fatal  and  that's  less  than  1/10  of  1% 
concentration  in  air.  We  were  given 
the  consolation  that  if  one  survived  a 
severe  exposure  to  hvdi'ogen  sulfide 
gas,  there  would  be  no  after  effects. 
I  guess  the  sa,me  would  apply  if  one 
didn't  survive. 

When  a  derailment  occurs,  the  first 
order  of  business  should  be  to  deter- 
mine what  each  car  contains  or  last 
contained.  The  so-called  "empty"  tank 
car  isn't  really  emptv.  There  is  almost 
alwa\'s  a  "heel"  of  liquid  in  the  bottom 
and,  of  course,  there  are  the  vapors 
throughout  the  balance  of  the  tank.  If 
fire  impinges  on  such  a  tank,  there  will 
be  little,  if  anv,  liquid  to  absorb  the 
heat.  There  metal  mav  quicklv  lose  its 
strength  and  a  bubble  may  form. 
When  that  bubble  bursts,  plan  to  be 
awav  from  the  immediate  vicinity. 

When  a  full  tank  of  flammable  liquid 
is  heated  and  the  relief  valve  is  facing 
downward,  heat  impingement  mav  in- 
crease the  pressure  causing  the  relief 
valve  to  operate.  This  usuallv  results 
in  a  chain  reaction:  the  more  fuel,  the 
more  fire.  When  an  unwetted  portion 
of  the  tank  is  heated  sufficiently,  rup- 
ture is  likelv  to  occur. 

Most  flammable  licjuids  produce 
vapors  heaxTcr  than  air.  Propane  fall.5 
into  this  category  but  anhvdrous  am- 
monia is  much  lighter  than  air.  You 
would  expect  ammonia  vapor  to  rise 
but  it  doesn't  if  there  is  an\'  humidity 
present.  Ammonia  will  instautlv  com- 
bine with  it  to  form  a  dense  fog. 

Sound  confusing?  It  is.  Obviously, 
you're  going  to  need  instant  information 
on  the  behavior  of  chemicals  with  and 
without  fire  and,  of  equal  importance, 
their  possible  reaction  with  each  other. 


I  am  going  to  give  you  a  demonstra- 
tion I  put  on  three  years  ago  for  the 
B&B.  This  involves  a  packaged  com- 
modity of  potassium  permanganate  and 
also  plain  old  glvcerine.  I'm  going  to 
put  these  together  to  give  you  an  idea 
of  what  can  happen  when  you  mix  cer- 
tain chemicals  at  a  derailment.   (Fire) 

This  thing  sometimes  behaves  in  an 
unseemly  wav.  If  it  does  seem  to 
occur,  I  would  like  to  have  everyone 
remain  in  their  chairs,  keep  the  aisles 
cleai',  because  I  want  to  get  the  hell 
out  of  here!   (Laughter) 

I've  already  added  the  glycerine  and 
this  will  give  \ou  an  idea  of  what  an 
oxidizer  can  do. 

You  can  imagine  a  tank  car  of  this 
material,  glycerine,  and  a  box  car  of 
potassium  permanganate.  The  books 
tell  you  that  an  explosion  mav  occur. 
Not  in  these  quantities.  I  have  been 
doing  this  for  several  years  and  I 
haven't  had  an  explosion  yet. 

Another  thing  you  have  to  consider 
is,  if  vou  have  a  car  of  Class  A  explo- 
sives being  threatened  bv  a  car  of 
lumber,  and  next  to  the  car  of  lumber 
is  some  calcium  carbide,  you  get  a  fire 
department  to  apply  water  to  the  car 
of  lumber  and  you  get  some  on  the 
calcium  carbide,  and  1  think  everyone 
in  the  room  here  knows  you  are  going 
to  get  acet\'lene  gas.  So,  what  you  have 
done  is  compounded  vovu-  problem.  So 
it  is  for  this  reason  you  must  know  what 
is  in  each  car  and  know  what  the 
chemical  reactions  are. 

Fortunately,  there  are  man\-  informa- 
tion soiu'ces.  Chemtrec  is  a  brainchild 
of  the  Manufacturing  Chemists  Associa- 
tion. You  have  onlv  to  dial  toll  free 
(800)  424-9300  to  secure  information 
on  anv  hazardous  substance.  If  you're 
calling  from  Alaska,  Hawaii  or  the 
District  of  Columbia,  the  mmiber  is 
(202)  483-7616.  This  sei-vice  is  free 
and  is  available  24  hours  per  day. 
Chemtrec  headquarters  has  the  names 
and  phone  numbers  of  emergency  re- 
sponse experts,  such  as  the  Chlorine 
Institute  and  the  Atomic  Energ\'  Com- 
mission. Thev  will  also  notif\-  the  ship- 
per and,  as  circumstances  warrant,  the 
National   Transportation    Safet\-    Board 
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and      the      Environmental      Protection 
Agenc\'. 

The  Bureau  of  Explosives  has  just 
published  Pamphlets  BEl  and  BE2, 
which  are  contained  in  a  loose  leaf 
binder.  The  publication,  entitled 
"Emergenc)^  Handling  of  Hazardous 
Materials  in  Surface  Transportation"  is 
priced  a  S4  each  for  railroads  and  $5 
each  to  others.  Many  railroads  have 
already  ordered  thousands  of  these  for 
free  distribution  to  fire  departments  and 
other  emergency  response  groups.  Thev 
should  also  be  placed  in  the  hands  of 
division  personnel  having  duties  to  per- 
form at  derailment  spills. 

The  National  Safet\-  Council  has  its 
compact  Slide  Rule  which  sells  for 
$1.05  each  in  lots  of  100  or  more. 
The  Railway  Systems  Management 
Association  offers  their  slide  lule,  which 
contains  more  chemicals  and  informa- 
tion for  S3  each  in  lots  of  100.  RSMA's 
hefty  "Handling  Guide  for  Potentialh' 
Hazardous  Commodities'  is  actually 
several  books  in  one.  In  addition  to  the 
usual  infoi-mation,  there  is  a  section  on 
paramedical  and  medical  information, 
as  well  as  one  on  pollution  control. 

The  National  Fii-e  Protection  Associa- 
tion's "Fire  Protection  Guide  on  Haz- 
ardous Materials"  sells  for  $6.75.  It 
features  a  section  on  hazardous  chemi- 
cal reactions. 

I  am  going  to  have  it  up  here  for 
vou  to  examine,  if  you  ai"e  interested. 
The  cost  is  $4.00  for  railroads  and 
$5.00  for  others.  Many  railroads  have 
alread\-  ordered  thousands  of  them. 

Up  to  now,  I  have  talked  about  the 
negative  side  of  the  problem,  that  is 
where  chemicals  are  spilled.  Man\- 
organizations  are  working  toward 
the  prevention  of  hazardous  chemical 
releases  bv  elimination  of  their  causes. 
The  AAR-RPI  has  spent  over  a  milHon 
doUars  in  developing  models  of  head 
shields  that  will  protect  the  tank  car 
head  from  being  pmictured  bv  draw 
bars  when  the  couplers  disengage  dur- 
ing derailments.  Car  manufacturers  are 
finding  that  the  shelf  type  "E"  coupler 
is  superior  to  the  "F"  tvjDC  in  prevent- 
ing disengagement. 


A  study  is  being  made  by  the  Bureau 
of  Explosives  of  the  behavior  of  rup- 
ture discs  on  tank  cars  transporting 
certain  hazardous  chemicals.  Hvdraulic 
surge  within  the  tank  during  a  derail- 
ment, aggravated  by  over-filling,  may 
cause  these  discs  to  rupture.  If  the  tank 
car  is  in  an  inverted  position,  the  non- 
resealable  disc  may  pennit  the  entire 
contents  to  escape.  At  first  blush,  it 
would  appear  that  a  spring  loaded  relief 
val\e  is  the  answer.  But  consider  the 
problems  of  providing  a  suitable  relief 
valve  that  will  withstand  a  variety  of 
chemicals  and  still  function. 

The  Bureau  of  Explosives  field  forces 
are  constantly  inspecting  not  onlv  the 
loading  racks  of  the  shippers  of  danger- 
ous chemicals  but  the  rolling  stock  en- 
route  as  well.  They  seek  100%  com- 
pHance  with  the  regulations  published 
as  Mr.  Graziano's  Tariff  27.  The  rail- 
roads should  give  them  their  full 
cooperation. 

The  AAR  -  RPI  Research  Program  on 
Track-Train  D\7iamics,  in  cooperation 
with  the  Federal  Railroad  Administra- 
tion, provides  an  approach  for  solving 
cuiTent  problems  involving  the  system 
of  rolling  stock,  train  operating  proce- 
dures and  track  response. 

When  hazardous  chemicals  are  re- 
leased, the  Bureau  of  Explosives  field 
inspectors  and  the  shipper's  representa- 
tives are  alwavs  a  welcome  sight.  The 
Bureau  man  is  well  seasoned  in  work- 
ing out  the  safest  procedvu-es  with  the 
division  superintendent.  The  older 
Bureau  men  take  the  younger  ones 
along  for  training  purposes.  The  ship- 
per knows  the  most  about  his  product 
and  is  of  inestimable  value  at  the  scene 
regarding  pollution  control  and  evacua- 
tion distances  if,  in  fact,  evacuation  is 
necessarw  He  knows  where  neutralizing 
chemicals  aie  located  and  how  much 
to  use.  He  can  quicklv  obtain  tank  cars 
for  transfer  purposes.  We  have  alwavs 
found  the  chemical  shipper  to  be  quick 
to  respond  to  our  call  for  assis- 
tance. Through  such  organizations 
as  the  Chlorine  Institute,  one  shipper 
mav  respond  to  an  emergency  involv- 
ing   a   competitor's    shipment.     I    con- 
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sider    this    to    be    true    dedication    to 
safety. 

In  spite  of  all  possible  precautions, 
any  system  of  moving  hazardous 
materials  from  one  location  to  another 
will  alwavs  incur  a  certain  element  of 
risk.  The  National  Transportation 
Safety  Board  has  issued  their  Safety 
Recommendation  R  71-38  to  all  state 
fire  marshals,  which,  if  heeded,  will 
keep  a  lot  of  people  out  of  trouble. 
Copies  are  available  at  the  podium  at 
the  conclusion  of  this  morning's  session. 
The  recommendation  cites  six  major  de- 
railments, the  chemicals  involved,  the 
number  of  people  killed  or  injured,  dis- 
tances of  tank  rocketing,  number  of 
cars  involved,  and  the  time  lag  between 
derailment  and  first  explosion.  You  will 
see  slides  and/or  movies  of  four  of 
these  incidents  this  moniing,  plus  a 
smorgasbord  of  other  chemical  spills 
that  have  occurred  on  our  railroad  and 
other  railroads.  The  pui-pose  is  not  to 
embarrass  any  railroad  or  any  person 
but  to  let  you  see  some  of  the  hazards 
that  you  mav  encounter. 

Now,  we  are  going  to  have  some 
slides. 

This  happened  on  Roland  Peak's  ter- 
ritory. It  involves  a  car  of  vinyl  acetate 
and  this  material  is  inhibited  against 
polymerization  in  the  liquid  fomi  but 
the  vapor  above  it  when  heated  tends 
to  convert  from  liquid  to  vapor.  The 
vapor  is  uninhibited  and  has  a  tendencv 
to  polymerize  into  anv  cracks,  valves, 
crevices  or  whatever.  This  means  that 
the  material  can  plug  itself  up  and  as 
it  builds  up  the  pressure  the  polymeri- 
zation increases,  the  heat  increases  and 
finally  you  have  a  rupture. 

Stay  away  from  bubbles 

You  see  a  dangerous  situation 
evolving  here  where  you  have  a  bub- 
ble. I  tell  the  fire  department  that 
when  a  tank  begins  to  bubble,  that's 
the  time  you've  got  trouble.  Stay  awav 
from  these  bubbling  tanks. 

Generally  you  will  find  that  the  bub- 
ble occurs  in  the  dry  area.  The  wetted 
area  is  able  to  absorb  the  heat  because 
there  is  liquid  inside. 


Here  is  a  car  of  propane  in  the  same 
derailment.  You  can  see  that  it  took 
an  awful  shot  on  the  end.  With  such 
a  large  hole  and  such  a  tremendous 
release  a  tremendous  fire  ball  occurred. 
Nobody  photographed  it,  but  it  did 
set  the  woods  on  fire  and  this  is  an 
example  of  the  shot  in  the  end  of  the 
tank  and  this  is  what  the  AAR-RPI  is 
trying  to  correct. 

Here  is  a  car  of  concentrated  vinegar, 
called  glacial  acetic  acid.  A  lot  of 
people  don't  think  vinegar  will  bum, 
but  when  you  concentrate  it  and  get 
it  hot  enough  to  get  an  ignition  source 
it  will.  It  also  melted  out  this  alumi- 
nimi  tank. 

Here  is  a  car  of  acrilonitrol,  some- 
times referred  to  as  vinyl  cyanide.  Here 
is  a  ]:)roduct  that  is  not  only  flammable, 
but  toxic  and  water  soluble.  This 
means  if  it  gets  on  the  ground  you  may 
be  permitting  it  to  run  into  the  water- 
bearing foiTnation  and  you  are  going  to 
be  polluting  some  wells. 

In  this  particular  case,  we  have  a 
very  small  leak  here.  The  chemical 
shipper  immediately  came  in  and 
pulled  a  suction  on  this  tank  and  in- 
stead of  letting  the  product  leak  out  of 
the  tank,  he  was  actually  pulling  air 
into  the  tank,  which  is  just  dandy  be- 
cause that  is  one  thing  you  don't  want 
to  spill,  is  cyanide  into  a  community. 

It  was  necessary  to  eliminate  all 
ignition  sources  here  because  we  did 
have  flammable  vapors  present.  I  was 
using  an  explosive  meter  in  this  par- 
ticular case. 

It  seems  as  though  we  had  visitors. 
We  had  copperheads  in  there  and 
it  seems  as  though  they  were  either 
drawn  to  this  material  or  they  were 
there  and  didn't  want  to  leave.  This 
one  lost  his  head.  I  don't  particulady 
find  it  to  my  liking  to  be  watching  a 
needle  on  an  explosive  meter  and  also 
wondering  if  I'm  going  to  step  on  some 
snakes.  I  have  a  fonnula  for  determin- 
ing whether  a  snake  is  venomous.  If  it 
wiggles— it's  venomous.    (Laughter) 

Here  is  Saral,  Mississippi.  It's  great- 
est claim  to  fame  is  that  it  has  its  own 
zip   code.     There   is   a   very   old   post- 
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master  in  here.  The}'  say  old  post- 
masters never  die— they  just  lose  then* 
zip.  Oh!  We  have  no  police  patrol 
here  but  we  do  have  the  canine  patrol 
and,  of  course,  Mr.  Sams  wants  me 
always  to  check  everything  and,  as  you 
would  expect,  that  is  a  male  dog! 

Can  contaminate  ground  water 

Here  we  have  a  car  of  methyl  acro- 
late,  another  material  that  is  toxic  and 
water  soluble,  and  once  it  soaks  into 
the  ground,  runs  beyond  the  oxygen 
and  bacteria,  then  there  is  nothing  to 
polymerize  it  and  it  is  a  very  nasty 
material  to  get  in  the  drinking  water. 
This  area  had  three  wells.  If  this 
material  gets  into  the  wells  we're  going 
to  have  to  pipe  some  water  into  the 
community. 

Here  is  the  hole  in  the  tank.  There 
was  no  fire  or  ignition  at  this  point  and 
it  had  to  do  with  the  flash  point  of  the 
material.  This  material  has  a  flash 
point  of  about  27  deg.  It  was  a  chilly 
morning  in  Mississippi  of  16  deg.  The 
entire  contents  of  this  tank  left  and 
went  across  the  tar  road.  It  dissolved 
it.  And  it  went  into  an  abandoned 
river  bed. 

What  we  had  to  do  was  plug  this 
thing  up  with  gunnysacks,  Mississippi 
mud,  boards,  an\thing.  We  don't  want 
a  tight  seal  but  we  want  to  keep  the 
vapors  in  this  tank  too  rich  to  explode. 
You  talk  about  explosive  range.  Your 
automobile,  if  you  get  too  rich  a  mix 
it  won't  go  and  if  you  get  too  lean  a 
mix  it  won't  go,  and  it's  the  same  with 
this  tank  car.  It  has  to  be  within  the 
explosive  range  before  an  explosion  can 
occur.  If  you  get  it  too  rich  and  plug 
it  vip  with  something  kind  of  porous, 
and  then  we  coated  it  over  with  foam 
and  the  stench  went  away  and  the  fel- 
lows could  keep  their  meals  down  and 
go  to  work  clearing  up  this  derailment. 

Maintains  fire  trouble-car 

Here's  our  tank  car  that  we  keep  at 
Memphis,  10,000  gallons  of  water. 
This  has  about  350  feet  of  2/2 -inch 


dacron  hose,  neoprene  lined.  It  has  a 
100  gpni  pump  at  100  psi  and  very 
good  for  applying  foam  over  some  of 
these  chemical  spills  to  eliminate  a  fire 
hazard  and  also  make  life  a  little  easier 
for  the  men  clearing  the  derailment. 

This  is  a  close-up  view  of  the  pump. 
This  has  a  frost-proof  suction.  We  keep 
this  tank  out  in  the  open,  full  of  water, 
in  Memphis,  where  is  gets  cold  enough 
to  freeze  hard.  By  having  a  dry  suction 
gear  draining  the  pump  and  the  suction 
line  goes  up  into  the  tank,  goes  up  in- 
side, and  that  means  you  don't  have 
any  outside  piping  exposed  to  pipes 
containing  water  which  can  freeze  and 
burst. 

Here  they  are  testing  this  material. 
They  tell  the  chemical  shipper.  You 
always  find  them  anxious  to  come  in 
and  take  over  pollution  control  and 
other  emergencv  procedures,  neutraliz- 
ing chemicals  and  so  forth. 

Here  they  are  testing  this  material. 
They  tell  me  that  as  time  goes  by  they 
become  more  sensitive  to  this  chemical 
and  not  less  sensitive. 

They  are  taking  a  sample  of  this 
material  and  they  are  trying  to  ignite 
it  here.  They  figured  they  could  bum 
it  off.  It  was  diluted  by  too  much 
water. 

We  threw  a  dam  across  here  in  case 
it  rained  to  keep  this  out  of  navigable 
streams  where  it  was  apt  to  kill  a  lot 
of  fish  and  a  lot  of  flack  from  EPA, 
which  we  didn't  want  to  have  happen, 
not  onlv  for  the  reason  of  avoiding 
trouble  but  also  of  a  civic  responsibility. 

A  tRick  was  brought  in  by  the  chemi- 
cal shipper  and  they  skimmed  as  much 
of  this  material  off  as  thev  possiblv 
could  and  sent  it  back  to  Texas  for 
chemical  decontamination. 

Here's  the  offending  tank  car.  We 
have  now  rolled  it  over  and  the  hole  is 
up  here.  We  want  to  fill  this  thing  with 
water.  If  it  is  filled  with  water  it 
simph'  cannot  explode. 

We  now  have  this  thing  completely 
full  and  patched  up.  This  pipe  ends 
up  right  here.  You  can  see  that  the 
tank  is  full.  We  have  water  coming 
out  and  we  have  tried  to   ignite  that 
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material  and  it  was  too  diluted  with 
water.  We  drained  it  off  into  this 
30,000-gallon  pit  we  made.  We  added 
gasoline  and  diesel  fuel  oil.  We  had 
to  burn  it  for  several  weeks  to  boil  all 
this  material  and  burn  it  out  of  there 
so  it  wouldn't  get  into  the  underground 
water  supply. 

This  tank  had  to  be  cut  up  for  scrap. 
The  poor  soul  is  going  to  lay  a  torch 
on  it.  The\'  need  to  know  whether  it 
will  be  safe. 

Purging  is  quite  a  delicate  operation 
for  some  chemicals.  We  tried  500 
pounds  of  CO;  and  it  checked  out  safe 
on  the  explosive  meter.  The  next 
morning  it  was  dangerous.  Five  hun- 
dred pounds  more.  Repeat  the  same 
thing.  We  finally  got  this  purged  to 
the  point  where  we  could  shove  this 
fusee  down  into  the  tank  so  that  the 
man  who  is  going  to  cut  it  up  isn't 
going  to  miss  supper.  We  had  to  give 
this  fellow  ten  demerits  for  smoking  in 
a  restricted  aiea. 

Propane  can  be  unstenched 

Here  is  a  car  of  propane  in  a  derail- 
ment. That  is  the  only  patented  car 
in  the  entire  ai'ea.  This  is  what  it 
looked  like  from  the  other  side.  And 
we  had  to  run  an  explosive  meter  in 
there.  There  was  an  odor  of  propane. 
Don't  bank  on  it.  Propane  doesn't 
need  to  be  stenched.  LP  gas  is  often 
used  as  a  propellant  in  hair  sprav  cans. 
Its'  hard  to  sell  a  can  of  hair  spray  and 
have  a  woman  walking  down  the  street 
smelling  like  a  ruptured  gas  main.  It 
does  come  unstenched  and  don't  let 
it  fool  you.  Always  use  an  explosive 
meter  on  propane.  We  did  have  an 
odor  here  but  it  was  below  the  ignition 
mix  so  we  went  ahead  and  cleared  up 
this  derailment. 

I  don't  always  go  to  derailments. 
Sometimes  I  go  fishing.  This  isn't  what 
I  caught.  It's  what  I  used  for  bait. 
It's  what  the\'  call  a  Texas  minnow. 

Actually,  we  were  at  a  Holiday  Inn 
having  a  fire  school  and  a  couple  of 
the  firemen  came  in  and  thev  were  so 
proud   of    this    catch    they    asked    the 


firemen  in  the  school  if  they  would  like 
to  see  a  big  fish.  The  room  emptied  in 
seconds.    We  got  that  shot  of  it. 

Handling  fire  extinguishers 

To  \ou  people  entiTisted  with  re- 
charging extinguishers,  I  would  like 
to  digress  a  moment  to  show  you  here 
is  a  good  U.  L.  listed  extinguisher. 
It's  a  stored  pressure  type.  And  the 
gauge,  as  vou'll  see,  is  a  little  lopsided 
there.  This  had  been  on  a  trip.  The 
fire  chief  was  down  in  Mississippi  tiy- 
ing  to  augment  the  income  of  the  fire 
department  and  he  was  filling  this  one 
with  some  compressed  air  and  the  bot- 
tom came  out.  There  is  the  dip  tube 
that  goes  to  the  bottom  of  the  extin- 
guisher. And  he  must  have  been  stand- 
ing right  over  it  because  it  went  right 
through  his  chest,  came  out  at  his  spine, 
and  they  had  to  remove  the  gauge 
surgically  after  death. 

Two  followed.  The  NFPA  Rules  and 
Regulations  for  hydrostatic  testing  of 
extinguishers,  if  you  don't  feel  like 
hydrostating  them,  then  empty  and 
throw  them  in  the  junk.  They  are  good 
scrap  right  now.  Either  have  them  and 
maintain  them  or  get  rid  of  them. 

Here  is  a  car  of  potassium  cyanide 
in  liquid  form.  This  is  listed  in  the 
books  as  seven  drops  are  fatal  to  a 
150-pound  man.  In  other  words,  "A 
little  dab'll  do  ya." 

Here's  the  leakage  we  have  and  it 
was  necessarv  to  get  seven  drrmis  and 
pack  all  this  soil  out  of  here.  It's  just 
leaking  out  of  this  stem.  The  tank  was 
exceptionally  well  built  but  it  was  leak- 
ing there. 

Derailment  at  Glendora 

This  is  Glendora,  Mississippi.  The 
Southern  Railwa\'  got  the  benefit  of 
this  in  Reader's  Digest.  No  rehaction 
was  ever  made  but  it  was,  in  fact,  on 
the  Illinois  Central  property.  And  here 
we  have  vinvl  chloride,  several  tank 
cars  of  vinyl  chloride.  This  occurred 
about  2:30  in  the  afternoon.  There  was 
a  man  walking  north,  in  front  of  the 
north   bovmd   chemical   train.     He  was 
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aged,  he  was  hard  of  hearing,  and 
there  was  no  wa\'  of  alerting  him.  Thev 
big-holed  the  train,  collapsed  one 
empt\'  box  car,  and  this  is  the  result. 

There  were  two  shots  in  the  end  of 
the  tank  and  vinyl  chloride  is  a  gas 
that  is  compressed  to  a  liquid  for  ship- 
ment. It  was  coming  out  of  there  as  a 
liquid,  converting  to  a  gas  and  building 
up  a  veiy  large  vapor  pool  because  this 
material  is  heavier  than  air.  This  is 
why  you  need  to  know  is  it  lighter  or 
heavier?  You  need  to  consult  vour 
books  on  that.  In  this  particular  case 
this  is  a  delayed  fire  and  this  is  some- 
times a  very  hazardous  situation. 

At  8:30  ignition  did  occur.  A  lot 
of  people  think  when  \'ou  bum  vinvl 
chloride  a  lot  of  phosgene  gas  is  gi\'en 
off.  This  is  just  not  true.  The  biggest 
thing  that  is  given  off  is  h\'drochloric 
acid  gas,  which  is  tolerable  in  working 
exposures  for  eight  hours  five  parts  pei- 
million  as  compared  with  100  parts 
per  million  of  carbon  monoxide.  So 
mathematically  it  is  20  times  as  toxic 
as  carbon  monoxide.  That's  the  thing 
to  look  out  for.  Here  the  fire  is  im- 
pinging on  other  tank  cars  and  we 
recommended  staying  awa\'  until  these 
cars  blew  up.  The  next  morning  at 
6:45  the  last  car  to  blow  up  did  so. 
This  was  taken  from  a  command  post 
nine  miles  away  where  the  nearest 
operable  'phone  was. 

There  was  an  over-reaction  here  to 
evacuation  because  about  a  \ear  before 
we  had  handled  a  trainload  of  phos- 
gene gas  out  of  Denver  and  many 
people  were  told  how  horrible  phosgene 
gas  was.  And  then  when  they  heard 
that  vinyl  chloride  gives  off  phosgene 
gas  when  it  burns,  this  caused  the  over- 
reaction. 

This  is  what  we  looked  at  when  we 
came  back.  One  tank  car  is  now  miss- 
ing. It  came  right  through  this  pecan 
grove  and  it  landed  right  here.  A  lot 
of  people  sav  that  center  sill  box  cars 
do  not  rocket.  This  one  did.  I  have 
sent  this  picture  all  over  the  world 
because  people  just  don't  believe  it. 
It  happens. 

The  other  end  decided  to  flatten  out. 


And  this  is  ll>16th  steel.  It  did  flat- 
ten out  and  you  can  see  that  it  didn't 
go  very  far  in  that  condition. 

Always  stay  awa\'  from  rocketing 
tank  cars.  You  have  these  bolts  and 
rivets  as  flying  objects  that  will  kill 
you  just  as  easily  as  a  bullet  will. 

And  vou  can  see  how  this  building 
was  knocked  down  b\'  the  shock  wave. 

This  is  what  burning  \invl  chloride 
looks  like.  Some  of  it  soaked  into  the 
ground  and  came  back  out. 

Here  is  a  hog,  right  dowii  here,  that 
did  not  die  of  phosgene  or  hvdro- 
chloric  acid  gas.  It  died  of  burns. 
Evervone  has  been  evacuated.  Down 
in  the  Delta  countr^•  when  \ou  evacu- 
ate 30,000  people  vou  have  really 
cleared  the  area. 

This  is  how  one  of  the  things  burned 
out.  It  did  not  explode  but  it  was  a 
mammoth  fire. 

Here  is  the  car  of  tetraethvl  lead 
that  was  spared  because  it  was  out  of 
the  wav. 

This  tank  is  now  burning  in  three 
]:)laces  and  we're  filling  this  with  water 
while  it  is  binning  off.  It  is  giving  off 
this  HCO  gas,  which  when  \'ou  dissolve 
it  in  water  is  quite  corrosive.  It  got  into 
a  cotton  gin  and  we  had  to  sprinkle 
water  on  the  cotton  gin  and  throw  a 
ton  of  baking  soda  on  it  to  keep  it 
from  working  on  the  gin.  It's  not  the 
kind  of  gin  you  fellows  had  last  night, 
though. 

We're  filling  this  with  water,  burning 
it  off,  and  this  is  a  little  pilot  light  here. 
We  don't  want  this  thing  to  go  out  and 
release  some  more  gas  unburned. 

Accident  at  Ashton 

Here  is  an  example  of  auto  refrigera- 
tion when  liquefied  compressed  gas, 
such  as  propane  or  anhvdrous  ammonia 
or  vinvl  chloride,  anv  of  these,  there  is 
a  hole  in  the  far  end  of  this  tank  and 
as  it  boils  off  it  cools  this  material  and 
the  condensation  collects  on  the  tank 
and  freezes.  You  can  see  vou  are  not 
going  to  benefit  yourself  bv  putting 
water  on  this  tank  to  keep  it  cool.  It's 
colder  than  water.    It's  32"^. 

This    happened    at    Ashton,    Illinois. 
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This  is  a  car  of  vinyl  chloride  that 
ruptured  and  is  burning.  And  there 
were  a  lot  of  goodies  in  there.  There 
was  methanol,  and  there  was  some 
ethylene  glvcol  anti-freeze  material, 
and  vinvl  chloride.  Here  is  a  car  of 
anhydrous  ammonia,  a  fixed  tank,  up 
here,  but  if  any  of  this  material  had 
gotten  over  into  the  ammonium  nitiate 
in  this  plant  we  might  have  had  a  hole 
something  hke  this,  40  feet  deep,  125 
feet  across.  This  is  caused  bv  nitro- 
methane.  Without  any  warning  at  all, 
this  is  the  second  time  nitromethane 
has  cut  loose  and  we  said,  "Well,  that's 
enough  of  that."  So  we  don't  move  it 
in  tank  cars,  to  my  knowledge,  to  this 
dav.  But  the  conductor  standing  along- 
side this  car  is  either  still  running  or 
he's  mightv  dead. 

Here  is  a  car  of  ethylene  oxide.  This 
is  one  of  the  tricky  chemicals.  President 
Peak  was  talking  about  exotic  chemi- 
cals. Ethvlene  oxide  needs  no  oxygen 
to  explode.  When  ^ou  heat  it  to  1054 
deg.  it  will  go  all  by  itself.  We  were 
fortimate  in  that  this  had  such  a  large 
hole  in  the  tank  it  burned  ovit. 

This  did  cause  a  tremendous  amount 
of  heat.  It  spoiled  the  highways  here. 
It  burned  down  the  doctor's  home. 

This  is  a  reai"  view  of  it.  The  fire 
chief  and  I  were  on  the  'phone  to- 
gether. He  wanted  to  know  if  he  could 
go  in  and  fight  the  fire  in  the  doctor's 
home  and  I  said,  "Ethylene  oxide?  No 
way!"  I  said,  "You  stav  out  of  there." 
He  said  it  was  quite  a  sight  to  see  the 
thing  kind  of  settle  down.  It  did  it 
very  fast. 

Here  is  a  mess.  A  little  bit  of  every- 
thing. This  is  some  more  exotic  chemi- 
cals. This  train  started  collecting  ties 
in  front  of  a  bridge.  Of  covnse,  when 
it  got  into  the  bridge  and  started  col- 
lecting ties  you're  going  to  get  Bingo! 
And  this  was  one  of  the  nastiest  ones 
I  have  ever  been  to.  I'm  not  going  to 
dwell  too  long  on  it  but  when  \'ou  see 
this  much  heat  then  vou  sec  it  must 
have  been  pretty  hot. 

The  end  of  this  tank  car  came  out 
and  came  right  through  this  car  and 
I'm  shooting  right  through  the  car  at 


it.  I'm  glad  I  was  not  hiding  behind 
this  car  when  that  thing  let  go.  Stay 
awav  from  these  things.  There's  no 
point  in  it. 

Here  is  a  car  of  tetra  ethvl  of  lead 
concentrate,  also  known  as  MFAK, 
motor  fuel  antiknock  compound,  And 
I  would  say  that  came  apart  rather 
violently. 

Again,  the  shipper  came  in,  ran  his 
lead  test  and  found  this  area  was  going 
to  have  to  be  cleared  up  with  self- 
contained   breathing  apparatus. 

This  looks  like  toys.  It's  not.  It's  big 
tank  cars.  You  were  there,  weren't  vou 
Roland? 

President  Peak:   I'm  afraid  so. 

Mr.  Schlaf:  We  were  all  afraid. 
Here  is  what  can  happen  to  a  tank  car 
of  anhvdrous  ammonia.  This  one  was 
struck  and  instantly  released  33,000 
gallons  of  ammonia  into  the  communitv' 
of  Crete,  Nebraska.  It  is  this  type  of 
thing  the  AARRPI  is  working  on  to 
trv  to  improve  tank  car  performance. 
It  was  not  the  pressure  of  the  product. 
It  was  a  rather  chillv  moniing  and  a 
train  derailed  and  hit  this  car  and 
caused  it  to  rather  hand  grenade. 

Here  is  Knoxville,  Mississippi.  You 
can't  see  it  here  but  there  is  a  rather 
active  creek  called  Wells  Creek,  about 
25  feet  across,  about  one  foot  deep, 
and  we  have  a  bridge  bmning  with  a 
car  of  benzine  on  top  of  it.  The  ques- 
tion is,  if  the  bridge  collapses,  will  the 
tank  car  of  benzine  rupture?  If  so,  the 
benzine  is  going  to  hit  Wells  Creek. 
This  is  a  national  forest.  It  is  so  dense 
that  vou  simph-  could  not  do  anything 
short  of  going  up  in  a  helicopter  to 
suivev  this. 

There  was  also  a  rumor  to  chlorine 
gas  being  in  this  area.  An  empt\^  tank 
car  contains  enough  chlorine  gas  to 
give  vou  problems  and  when  you  heat 
chlorine  gas  above  500  deg.  it  starts  to 
dissolve  the  container.  We  didn't  want 
that  to  haj^pen.  In  this  particular  case, 
one  look  and  ^•ou  can  see  that  this  tank 
car  is  from  here  to  here,  and  half  of  it 
is  on  the  steel  portion  of  the  bridge 
and  the  other  half  is  on  the  south 
approach  to  the  bridge.  The  south 
approach,  which  was  of  wooden   con- 
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struction,  burned  out  and  this  tank 
cannot  rotate.  The  rehet"  valve  is  func- 
tioning just  as  it  is  supposed  to.  And 
evervthing  is  all  under  control.  Until 
we  coukf  get  that  helicopter  up  there 
to  see  what  it  looked  like,  it  was  really 
dangerous  to  move  anybody  in. 

This  is  a  close-up  view.  Here  is  the 
bridge  that  bunied  out.  The  relief 
valve  is  working  O.  K.  The  thing  can- 
not rotate  because  the  steel  bridge  is 
going  to  keep  the  relief  valve  in  an 
upright  position  and  that's  the  way  the 
engineers  designed  it. 

I'm  going  to  tr\'  to  get  a  patent  on 
this  material.  This  is  hydrogen  per- 
oxide. It's  excellent  for  cleaning  bal- 
last. You  just  don't  have  to  do  any- 
thing but  put  it  on  there  and  it  will 
burn  every  organic  thing  out  of  that 
ballast.  The  onh'  trouble  is,  it  burns 
the  ties  out,  too.  Here's  a  rim  of  fire, 
around  here,  and  that's  the  answer 
to  this.  This  is  the  same  material  the 
ladies  put  on  their  hair.  That's  a  3% 
solution  and  b\'  the  time  they  put  it 
on  thev  cut  it  some  more.  But  this  is 
the  concentrated  stuff.  And  all  you 
have  to  do  is  put  it  on  there  and  it's 
going  to  take  off. 

Batteries  cause  explosion 

This  once  upon  a  time  was  a  plug 
type  box  car  that  had  plug-type  doors, 
I  should  sa\-,  and  it  contained  lead  acid 
batteries  that  had  been  fulh'  charged. 
This  meant  that  in  each  battery  there 
was  an  accumulation  of  oxygen  and 
hydrogen.  A  spark  got  in  there  and 
this  thing  instantlv  ccniverted  to  a  flat 
car,  a  swav  back.  It  looks  as  though  its 
mother  was  framed  by  a  dachshund. 
It  blew  the  top  off,  blew  the  sides  out, 
blew  the  end  out,  and  this  all  verv 
quickly. 

Even  the  under  side,  \'ou  can  see 
how  it  sagged  it.  I  mean,  hydrogen, 
and  ox\gen,  and  a  spark,  if  you  don't 
vent  it,  it  will  find  its  own. 

Since  then  there  has  been  a  recom- 
mendation to  move  batteries  in  less 
airtight  cars. 

Roland,  I'm  picking  on  you,  but  this 


happened  when  four  kids  decided  it 
might  be  fun  to  derail  a  chemical  train. 
Thev  took  an  axe  and  chopped  off  the 
switch  lock  and  threw  the  switch  and 
they  did  a  pretty  good  job.  The  re- 
ward—no school  the  next  day.  It  re- 
leased chlorine  gas  in  the  communit\' 
and  ever\one  really  did  a  beautiful 
job  of  cooperating,  the  commimitv  did, 
the  state  troopers  did.  Here  is  a  car 
of  vinvl  acetate  bvuiiing. 

Here  is  a  release  of  chlorine  gas. 
This  will  give  vou  an  idea  of  what 
that  looks  like. 

And  here  we  go  to  Crescent  Citv. 
Now  some  of  these  slides  are,  I  think, 
in  backwards.  We  go  to  Crescent  City 
on  the  T.  P.  &  VV.  Railroad.  It  was  well 
publicized.  Maybe  a  lot  of  you  people 
have  seen  it.  I'll  go  through  it  quickh'. 
We  have  nine  cars  of  propane  and  a 
car  of  sand  ahead  of  it.  The  car  of 
sand  developed  a  hot  box  and  burned 
off  a  journal  and  these  propane  cars 
climbed  up  over  the  sand.  Some  of 
the  propane  soaked  into  the  sand. 
Some  of  it  burned  off  instantly  and  set 
fire  to  the  downtown  communitv  of 
Crescent  Citv,  the  downtown  business 
district  of  Crescent  City. 

The  fire  department  came  in  and 
thev  are  trying  to  put  cooling  streams 
of  water  on  it.  But  the\^  have  a  whole 
mess  of  propane  cars  here  and  some  of 
the  propane  has  soaked  into  the  sand 
and  you  have  just  a  regular  bonfire 
going.  The  firstin  fire  department  was 
soon  knocked  out  of  action  bv  an  ex- 
plosion. A  man  was  sent  to  the  hos- 
pital. Then  several  communitv  fire 
departments  came  in  with  dissimilar 
radio  frequencies  and  a  shortage  of 
water  because  the  first  explosion  broke 
the  water  mains  in  two  places.  And, 
the  firemen  were  threatened  bv  over- 
head wire  lines,  so  the  power  was 
shut  off,  and  that  meant  the  water 
supplv  here  was  rapidly  diminishing 
from  the  broken  water  mains.  Thev 
used  the  cooling  streams.  Here  vou  see 
a  monitor  nozzle  tiying  to  cool  these 
tanks  to  keep  them  from  exploding. 

Whenever  you  see  this  much  fire 
you  want  to  arrange  to  be  away  from 
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there.  Here  is  a  very  clear  shot.  You 
have  one,  two,  three,  four  cars  right 
there.  You  can't  do  much.  It's  a  loser. 
So  the  best  thing  to  do  is  to  find  some 
other  place  to  be. 

Don't  stay  in  the  area 

When  you  see  this  much  fire,  vou 
are  going  to  expect  this.  Don't  be  in 
this  area. 

And  you  see  a  series. 

Every  one  of  these  cars  was  eventu- 
alh'  involved.  Now  we  have  more  fire 
from  heat.  Man\'  firemen  ran  out  from 
under  their  helmets  and  had  their 
heads  burned.  They  hid  behind  build- 
ings but  the  fire  ball  got  up  high 
enough  and  it  burned  their  heads,  an^'- 
way. 

These  are  gangbusters. 

This  will  give  vou  an  idea  of  the 
110-foot  tank  and  the  height  of  the  fire 
ball  was  so  great  you  don't  want  to 
even  be  in  a  helicopter  over  this  one. 

This  tank  rocketed  1750  feet. 

And  now  we'll  see  the  movies  of 
Crescent  Citv  as  taken  from  the 
ground. 

This  is  taken  bv  Vem  Belt.  You  will 
have  to  pardon  his  photography  at  cer- 
tain points.  He  just  put  the  camera 
over  his  shoulder,  turned  it  on,  and 
ran  like  hell.  He  shouldn't  have  even 
been  in  the  area.  I  later  saw  him  at 
Ashton.  He  hadn't  burned  anything. 
He  was  hospitalized  taking  shots  but 
he  was  right  back  in  business  at  Ash- 
ton.   That's  their  business. 

Whenever  you  see  this  much  fire 
impinging  on  uninsulated  tank  cars, 
and  vou  can  tell  if  thev  are  insulated 
because  if  thev  are  insulated  the\'  will 
be  black  and  if  thev  are  a  light  colored 
reflective  paint  thev  are  generally  un- 
insulated, vou  get  awav  from  there. 

There  is  a  ruptured  water  main.  A 
piece  of  steel  went  right  down  in,  hit 
the  main  and  broke  it  and  then 
bounced  right  back  to  the  surface. 

When  you  have  this  much  fire  on 
propane,  get  out  of  there.  You're  not 
going  to  save  the  product.  You're  not 
going  to  save  the  tank. 


There's  a  guy  running— no  guts! 
(Laughter) 

This  fellow  decided  to  go  down  and 
take  a  look.  He  doesn't  like  it  and  he 
decided  to  get  behind  this  stout  build- 
ing. 

That's  a  lot  of  heat  units  being  given 
off.    Something  is  going  to  get  hot. 

There  he  goes  again— no  guts! 
Coward! 

W^atch  this  man  on  the  side  here. 
He  decided  to  get  a  ringside  seat  and 
he's  going  to  get  his  mind  changed 
right  now.  If  vou  look  up  here  you 
will  see  what  the  inside  of  a  fire  ball 
looks  like. 

The  fire  chief  ran  underneath  this 
fire  truck  and  the  \'Oung  driver  tried 
to   drive  off  with  him   under  there. 

Here's  a  man  worr\'ing  about  a  $75 
length  of  hose,  and  $2.1  million  dam- 
age around  here.  Of  course,  that's  his 
hose!    It  makes  a  difference. 

Vinyl  chloride  derailment 

Now  can  we  tvun  it  off  for  a 
moment,  please.  Leave  the  lights  off. 
What  vou  are  about  to  see  is  a  vinyl 
chloride  derailment  involving  two  cars 
of  vinyl,  one  that  had  a  1,000  gallon 
per  minute  leak,  a  tremendous  amount 
of  fuel  released,  and  there  was  a  second 
car  that  had  a  slower  leak  in  it.  One 
car  burned  out.  The  other  car  was 
slower  and  was  squirting  vin\i  out 
against  the  gondola  car  and  the  heat 
was  bounding  back  so  that  the  tank 
was  impinged  with  heat  from  its  own 
self.  As  the  liquid  level  was  high  a 
man  \ou  will  see  on  top  of  an  aerial 
ladder  was  trving  to  cool  this  tank.  The 
tank  got  lower  and  lower  on  the  liquid 
level  and  prettv  soon  he  saw  he  was 
not  able  to  control  it  and  a  bubble 
appeared  and  blew  the  tank. 

Now  there  was  one  man  taking 
photographs  down  in  the  area  and  he 
was  killed.  You  don't  see  him.  The 
man  on  the  ladder  was  blown  from 
the  ladder  and  he  is  still  alive  and  kick- 
ing  todav. 

The  rest  of  the  film  is  self  explana- 
tory. 

Bv  now  \  on  can  see  that  it's  easier  to 
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stay  out  of  trouble  thau  it  is  to  get  out 
of  trouble.  In  response  to  a  request  by 
the  National  Transportation  Safety 
Board,  the  AAR  recommended,  as  safe 
practices  for  the  transportation  of 
flammable  compressed  gas,  the  follow- 
ing: 

1.  Accelerate  installation  of  hot  box 
detectors  on  routes  where  there 
are  heav\'  movements  of  flam- 
mable compressed  gas  and  ex- 
perience and  studies  show  such 
devices  arc  needed. 

2.  Expedite  installation  of  dragging 
equipment  detectors. 

3.  Increase  rail  inspection  with  flaw 
detection  equipment. 

4.  Inspect  axles  by  ultrasonic  means 
with  reflectorscope. 

5.  Expand  educational  programs  for 
railroad  officers  and  employees  in 
\arious  aspects  of  handling  flam- 
mable compressed  gas  under 
emergenc\'  conditions.  Also,  in- 
crease cooperative  programs  with 
local  fire  departments  and  other 
civic  groups,  to  assure  proper  and 
coordinated  effort  during  emer- 
gencies. 

6.  Periodic  inspection  of  track, 
switches  and  frogs  h\'  competent 
personnel. 

7.  Strict  enforcement  of: 
—inspection  bv  trainmen  of  pass- 
ing trains: 

—Walking  inspection  of  trains  by 
trainmen  when  delayed  for 
"meets"  or  "passes",  with  criti- 
cal inspection  of  running  gear 
and  any  unusual  condition  on 
anv  car  in  the  train;  and 

—inspection  of  passing  trains  by 
other  railroad  personnel  who 
are  near  the  track. 

8.  Insistence  on  high  qualitv  inspec- 
tion and  maintenance  of  rolling 
equipment  bv  qualified  personnel 
at  inspection  and  maintenance 
points. 

9.  Greater  participation  in  the  AAR 
"Early  Warning  S\stem". 

10.  Improve  train  handling  bv  addi- 
tional education  of  employees  in 
the    dvnamics    of    tiaiii    operation 


and  implement  research  findings 
as  rapidlv  as  they  are  developed. 

You  as  officers  in  the  Maintenance 
of  Way  Department,  should  heed  those 
recommendations  that  apply  to  vou. 
Your  preventive  actions  and  your 
recommendations  to  management  may 
well  keep  vou  from  becoming  a  prob- 
lem, or  a  corpse,  at  a  derailment. 

President  Peak:  Thank  vou.  Gene. 
Some  of  those  pictures  brought  back 
memories  I  would  just  as  soon  not  have 
had  brought  back.  I  know  you  will 
take  it  in  the  spirit  intended  when  I 
sa\"  I  hope  I  never  see  you  again  unless 
you  come  through  New  Orleans  on 
vacation.  But  the  railroad  business  be- 
ing like  it  is,  I  think  we  can  probablv 
expect  to  be  together  again  at  a  fire 
that  isn't  a  wiener  roast. 

Darrell,  I  will  return  the  meeting  to 
vou. 

President  Bryant:  I  rnust  sav  that 
was  something  else  again,  wasn't  it  ? 

Introduction  of  Dr.  Carl  Winters 

A  few  vears  ago  in  a  little  Ozark 
towai  where  I  now  live  a  grumpy  old 
judge  reprimanded  a  young  lawyer 
who  was  pleading  a  case  before  him. 
"Young  man,"  said  the  judge,  "  I  have 
listened  long  and  patiently  to  vour 
pleadings  but  I'm  no  wiser  than  I 
was  when  vou  started."  To  which  the 
voung  lawyer  replied,  "I  never  ex- 
pected \our  honor  to  be  anv  wiser 
but  I  certainly  thought  vou  might  be 
a  little  better  infoiTned." 

Our  next  speaker  mav  not  make  us 
any  wiser  but  vou  can  be  sure  after 
he  has  finished  we  will  all  be  better 
informed. 

To  manv  of  you  he  will  need  no 
introduction  since  he  has  twice  before 
honored  us  with  his  inspiring  speeches. 
I  have  looked  fonvard  to  hearing  him 
again,  as  I  am  sure  vou  have,  also. 

He  is  a  man  who  won  first  prize  for 
speaking  at  the  age  of  eleven.  He  was 
bom  on  a  faiTn  in  Indiana,  so  he  was 
well  acquainted  with  the  topic  of  his 
prize  winning  speech,  "How  To  Raise 
Dmoc  Hogs." 

He  was  a  Baptist  Minister  for  over 
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thirty  years,  having  headed  the  large 
First  Baptist  Church  in  Oak  Park, 
Ilhnois. 

While  he  was  a  Minister  in  Michigan 
he  was  appointed  Chairman  of  the 
Crime  Commission  in  the  State  of 
Michigan,  and  later  in  Chicago  he 
served  as  Chairman  of  the  Skid  Row 
Commission.  It  was  in  this  latter  posi- 
tion that  he  became  eminently  ac- 
quainted with  railroaders.  Is  that  right? 
Like  Mr.  Grayson  said,  I'm  sa\'ing  what 
he  tells  me  to  say. 

He  has  traveled  arovmd  the  earth 
many  times  on  assignments  dealing 
with   crime   prevention    and    crime    re- 


habilitation and  has  earned  a  reputation 
which  has  placed  him  in  Who's  Who 
In  America  and  Who's  Who  In  The 
Midwest  in  many  years. 

Since  1959  he  has  devoted  his  full 
time  to  writing,  lecturing  and  traveling 
assignments. 

He  is  a  guest  speaker  for  the  Electro- 
Motive  Division  of  General  Motors 
Corporation  and  it  is  through  the 
courtesy  of  G.  M.  that  he  now  appears 
before  us. 

It  is  with  considerable  pleasure  that 
I  now  present  to  vou  the  distinguished 
Dr.    Cari    S.    Winters.      Dr.     \^'inters. 


Opportunity  Unlimited-The  Decade  Ahead 


By  Carl  S.  Winters 


Thank  \ou,  Mr.  President,  for  that 
knelv  introduction,  and,  Mr.  President 
on  this  side  also. 

Our  friend  Schlaf  said,  "Bovl  He 
didn't  want  to  follow  me  because  I 
was  a  hard  act  to  follow." 

This  amazing  photographic  stor\-  of 
the  inferno  of  action  reminds  me  of 
one  dav  when  I  was  in  Tokyo  and  I 
was  in  one  of  those  doodle-bug  taxis. 
The\-  don't  dri\-e  them— the v  just  aim 
them.  And,  ^^"e  were  headed  down 
the  Ginza  and  the  dri^'er  was  laying  on 
his  hom  and  people  were  jumping  out 
of  the  wa\-  like  a  lot  of  scared  chickens 
in  a  farm  lot.  I  was  pra\ing  that  I 
would  li\e  through  this  experience  and 
promising  the  NIan  upstairs  that,  if  I 
ever  got  out  of  that  taxi,  I  would  ne\er 
get  in  another  one.  x\nd,  I  saw  a  large 
overpass  wav  down  the  Ginza  ahead  of 
us  and  as  we  approached  it  I  noticed 
it  had  an  abutment  and  I  hoped  we 
would  miss  it.  and  we  did,  but  as  we 
whizzed  through  at  a  ver\-  high  rate 
of  speed,  there  was  a  sign  in  English, 
because  we  had  at  that  time  300.000 
American  bo\"s  based  in  and  out  of 
Tok\-o  and  Yokohoma,  and  this  sign 
in  English  said.  "Safetv  Is  No  Accident. 
Safetv  Is  On  Purpose."  And  hv  George, 
}ou  hcL\'e  had  the  most  effective  picture 
of  this  tragedv  of  the  failure  of  safet\' 
and  making  the  point  of  the  pre\'entive 
things  that  we  can  do. 

Inoperable  plane  is  loaded 

You  know.  I  have  noticed  the  man- 
agement of  so  many  things  that 
frighten  me.  I  was  out  in  Salt  Lake 
Citv  the  other  dav  and  I  had  a  hea\-\" 
program  and  I  went  out  to  get  on  mv 
plane  earlv  in  the  morning.  We  had 
gotten  on  the  plane  at  8:00  o'clock  and 
at  8:20,  at  the  time  the  plane  was  to 
take  off.  the  little  stewardess  said. 
'"Ladies  and  gentlemen,  this  plane  isn't 
going  to  flv  todav.  We're  going  to 
have  another  plane." 


-\nd  I  said,  "Well,  what  in  Heaven's 
name  is  the  matter?" 

She  said,  '"Well,  last  night,  when 
thev  came  into  Salt  Lake  Cit}",  three 
of  its  four  generators  w^ere  not  workin2 
and  we  can't  flv  wdth  just  one  generator 
working." 

"^\'ell,"  I  said,  "honev,  why  did  you 
load  the  plane  this  morning?  Whv 
didn't  somebodv  last  night  sav  it 
coudn't  flv?" 

There  were  160  people  on  that  plane 
headed  for  Washington,  D.  C.,  and 
Chicago  and  points  east,  and  thev  had 
let  a  plane  sit  there  all  night  without 
e\en  reporting  that  it  couldn't  possiblv 
fl\-.  Now  think  what  the  company  lost 
on  a  thing  like  that.  That's  what  you 
call  educated  mismanagement.  If  thev 
had  done  just  a  little  preventive  plan- 
ning, or  something  like  that. 

I  didn't  intend  to  get  off  that  wa\', 
but  this  was  fantastic.  It  is  something 
that  in  these  complicated  davs  we  had 
better  remember. 

I  was  reading  about  our  pioneer  davs 
the  other  dav  and  this  old  woodsman 
back  there  100  and  some  years  ago 
came  in  from  the  woods  and  he  said, 
"Ma,  we  got  to  move.  Some  feUer  has 
mo\ed  in  here  80  miles  down  the  trail. 
We'\e  got  to  move.  It's  gettin' 
crowded. 

Well,  todav  it  is  crowded  and  no 
matter  where  we  shipwreck,  we  have 
a  crowd. 

Gentlemen,  I  am  dehghted  to  be 
back—  and  a  little  bit  amazed.  I  w-as 
looking  at  my  record.  It  was  two  years 
and  four  davs  ago  I  was  with  \'ou. 
And  \ou  know,  vou  are  the  most  amaz- 
ing gang  I  have  ever  seen.  I  wonder 
if  anybody  pavs  anv  attention  to  pub- 
lic speakers,  especially  a  fellow  who 
doesn't  know  an\i:hing  about  \'our 
business.  I'm  not  technical h"  fit  to 
stand  in  front  of  you.  But  since  I  have 
come  here  todav,  six  different  people 
ha\e  told  me  four  of  the  stories  I  used 
two    vears    and    four   da\-s    ago.     .'Vnd 
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for  you  lovely  ladies,  mav  I  say  the  one 
they  told  me  the  most  often  was  the 
wisecrack  I  made  that  when  a  man 
goes  to  a  convention  like  this  and  takes 
his  wife  along  it's  just  like  going  hunt- 
ing with  the  game  warden. 

But  we  don't  dare  tell  stories  like 
that  anv  more  because  women  are  so 
important  and  they  are  doing  some 
tremendous  things.  Did  you  hear 
about  the  lady  who  stopped  a  robberv 
here  the  other  day  at  the  bank?  The 
fellow  came  in  with  his  gun  in  the 
old  paper  sack  and  demanded  some- 
thing of  this  woman.  He  said,  "Give 
me  your  mone}!"  And  she  said,  "We 
don't  give  awav  monev  here."  He  made 
a  couple  of  other  cracks  at  her  and  she 
didn't  give  an  inch  and  finally  he  took 
off  and  ran  like  a  scared  rabbit.  And 
when  the  president  found  out  she  had 
thwarted  this  intended  robber,  he  said, 
"Well,  what  did  \'ou  do  to  that  man  to 
scare  him  so  bacUy  and  get  him  out  of 
here  without  taking  anv  money?" 

She  said,  "When  he  said,  'Give  me 
that  money  or  I'll  put  a  bullet  through 
you,' "  she  said,  "I  told  him,  fix  \our 
tie,  stupid— you're  on  candid  camera." 
(Laughter) 

I  keep  a  record  of  what  I  say,  so  I 
told  you  a  lot  of  stories  the  last  time 
and  i  left  out  these  I  do  want  to  tell 
\"ou  as   I  begin. 

I  get  a  lovely  introduction  like  this 
and  it  always  reminds  me  of  a  thing 
that  happened  when  I  was  head  of 
the  Skid  Row  Commission  here  in 
Chicago.  We  had  a  fire  on  om*  worst 
Skid  Row,,  west  Madison  Street,  and 
a  couple  of  old  men  were  burned  to 
death.  Mayor  Kennell\%  who  was  our 
Great  White  Father  at  the  time,  called 
me  about  it  and  one  of  mv  little 
daughters  answered  the  'phone.  His 
Honor  said,  "Is  Dr.  Winters  there"? 
She  knew  what  a  medical  doctor  was 
and  she  knew  what  a  dental  doctor 
was,  but  she  wasn't  sure  about  mv 
kind  of  doctor.  So  she  hesitated  a 
little  bit  and  then  she  said,  'Well,  yes, 
Doctor  Winters  is  here— but  he's  not 
the  kind  of  a  doctor  who  will  do  any- 
body any  good." 


Mayor  Kennelly  was  a  good  Catholic 
and  he  always  chuckled  everv  time  he 
saw  me  after  that.  He  said  that  was 
the  best  description  he  ever  heard  of 
a  Baptist  clergyman.    (Laughter) 

I  told  him  one  day  I  thought  he  was 
pushing  that  point  a  little  too  far,  so 
the  next  time  he  introduced  me  he 
countered  by  telling  this  story.  He 
said  I  reminded  him  of  an  old  woman 
who  had  been  everywhere,  had  the 
money  to  go  anywhere,  but  didn't 
know  where  to  go.  She  was  pestering 
the  daylights  out  of  the  railroad  agent 
to  see  where  she  should  go.  She  was 
holding  up  17  t\pical  Americans  in  the 
line,  all  of  whom  were  in  a  hurry  and 
some  of  whom  wanted  to  tell  her  where 
to  go.  He  saw  the  situation,  decided 
he  would  break  the  bottleneck  and  get 
into  production  by  making  a  suggestion. 
He  said,  "Mrs.  Jones,  why  don't  vou  go 
to  Ireland?  You've  never  been  to  Ire- 
land and  that's  a  lovely  countr\-." 

She  said,  "I  don't  want  to  go  to  Ire- 
land. It's  cold,  and  it's  damp,  and  it's 
full  of  Catholics." 

The  fellow  behind  the  counter  said, 
"Why  don't  you  go  to  hell?  That's 
hot  and  dry  and  full  of  Protestants." 
(Laughter) 

And  you  know,  I  didn't  think  that 
was  funny!   (Laughter) 

Anyhow,  it  is  fun  being  here  with 
you.  You  have  had  an  hour  and  a  half 
of  magnificent  presentation  that  is  right 
down  your  business  and  professional 
alley.  I'm  not  a  railroader.  There  is 
something  romantic  about  ]:)art  of  it 
that  I  would  love.  I  had  plans  made 
with  two  presidents  of  railroads  to  go 
on  long  trips  in  the  president's  car  and 
both  of  them  died  before  I  got  around 
to  it. 

I  can't  talk  to  \ou  about  this  big, 
essential  business  of  vours.  Technicall\- 
I  can  talk  to  vou  about  this  land  of 
ours,  with  its  problems  and  its  powers, 
in  which  \-ou  and  I  operate  and  in 
which  we  need  an  attitude  which  I 
call  "OpportLmit\-  Unlimited  in  the 
Decade  Ahead." 

I  was  in  Washington  not  long  ago 
r-nd  one  of  m\-  Senator  friends  w^ho 
was  entertaininof  me  said,  "You  know. 


58 


B.  &  B.  Proceedings 


Carl,  Washington,  D.  C,  is  the  only 
insane  asylum  in  the  world  that  is  run 
b\"  it's  own\  inmates.  Those  boys  are 
up  tight  about  some  of  the  things.  He 
said,  "You  know,  it's  the  only  town  I 
have  ever  lived  in  where  they  had  a 
cocktail  party  to  raise  money  for  Alco- 
holics Anonvmous."   (Laughter) 

Coolidge  anecdotes 

We  were  talking  about  the  kind  of 
men  who  become  President  of  the 
United  States.  And  I  got  held  up  with 
old  Cal  Coohdge.  He  was  quite  a 
character.  He  didn't  say  too  much— 
but  what  he  did  say,  people  sort  of 
remembered. 

For  instance,  he  went  to  church 
alone  one  Sundav  morning  and  when 
he  came  home,  his  lovelv  wife,  Grace, 
said,  "Mr.  President,  what  did  the 
minister  preach  about?" 

Cal  said,  "Sin." 

She  said,  What  did  he  say  about  it, 
Mr.  President?" 

Cal  said,  "He  was  agin,  it." 

An  effusive  woman  moved  up  to  him 
at  a  banquet  one  night  and,  she  said, 
"I  have  a  bet  with  my  husband  that  I 
can  get  more  than  four  words  out  of 
vou  tonight."   He  said,  "You  lose." 

But  a  thing  I  thought  was  so  beauti- 
ful, he  walked  into  a  Cabinet  meeting 
one  morning  and  he  said,  "Gentlemen, 
the  first  matter  of  business  this  morn- 
ing is  this."  He  said,  "I  have  a  political 
friend  out  in  Chicago  whom  I  want  to 
put  as  the  head  of  a  certain  department 
of  our  government."  And  one  of  the 
Cabinet  men  put  up  his  hands  in  holy 
honor  and  he  said,  "Mr.  President,  that 
man  is  an  unmitigated  s.o.b." 

Cal  said,  "Yes,  I  know,  but,"  he  said, 
"there's  getting  to  be  so  many  of  them 
around  here  I  think  they  ought  to  have 
representation." 

Well,  things  haven't  changed  much 
in  Washington  since  Cal  Coolidge,  and 
vet,  gentlemen,  this  is  what  I  want  to 
say  today.  With  the  tremendous  prob- 
lems that  we  face,  the  incredible  dif- 
ficulties of  our  times,  let's  don't  lose 
sight  of  this  fact,  that  America  today 


is  more  than  when  Lincoln  said  it, 
"The  last  best  hope  of  earth."  That's 
because  of  our  economic  system,  no 
matter  what  its  problems,  because  of 
our  economic  s\'stem  of  free,  competi- 
tive, creative,  capitalistic  enterprise, 
we  have  made  the  finest  products  for 
the  widest  distribution,  paying  the 
highest  wages,  and  getting  the  most 
fantastic  standard  of  living  history  has 
ever  known. 

The  flowering  of  our  freedoms  have 
given  us  the  greatest  abilities,  attitudes, 
attributes,  and  dreams  ever  recorded 
in  history.  And  today,  in  spite  of  our 
problems  that  we  have,  vou  and  I  at 
this  very  moment  here  in  the  Conrad 
Hilton  Hotel  are  still  the  best  fed,  best 
clothed,  best  housed,  and  best  edu- 
cated people  in  the  world. 

So,  when  we  look  out  at  the  world  to- 
day, if  we  are  wise  we  will  look  at  its 
problems,  but  if  we  are  wise  as  we 
ought  to  be,  we  will  also  look  at  its 
powers  and  we'll  get  up  every  morning 
and  say,  "Thank  you  God  again  for 
this  opportunity  of  living  in  a  time  like 
this." 

One  of  mv  Catholic  priest  friends 
beautifully  defined  opportunity  un- 
limited for  me.  He  said,  "Opportmiit)' 
unlimited  brilliant  disguised  as  insolu- 
ble problems." 

Certain  people  solve  problems 

So  I  look  at  you  men  toda\-  in  an 
essential  industry  with  colossal  prob- 
blems  and  say  to  you,  "The  one  part 
of  your  equipment  that  I  know  some- 
thing about  is  the  human  part.  And 
that  you  will  solve  these  problems  but 
it  will  depend  upon  what  kind  of 
people  you  are. " 

I  have  alwavs  loved  the  true  story 
of  the  building  of  the  Panama  Canal. 
Teddy  Roosevelt  was  President— and 
he  waited  until  Congress  went  home  so 
they  wouldn't  interfere  with  him,  and 
then  he  called  a  retired  army  Colonel, 
Colonel  Goethals,  down  to  his  office 
and  he  said,  "I  want  you  to  go  down 
to  the  Central  American  Zone  and  dig 
a  ditch  across  that  Isthmus."    He  said, 
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"I  want  you  to  tunnel  thiough  nine 
mountains,  and  make  nine  locks  that 
will  lift  the  greatest  ships.  I  want  you 
to  handle  hundi'eds  of  thousands  of 
men,  spend  millions  of  dollars  of 
money.  I  want  you  to  control  the  tides 
of  the  sea  and  make  a  water  route 
that  will  cut  8,000  miles  off  the  dis- 
tance from  New  York  to  Los  Angeles. 
And  I  want  you  to  make  it  snappy." 

Now  this  was  a  typical  Teddy  order. 
The  Colonel  started  out  to  do  it.  The 
newspaper  men,  k-nowing  that  several 
companies  had  tried  and  failed,  that 
thousands  of  men  had  died,  that  mil- 
lions of  dollars  had  been  lost  and  that 
engineering-wise  the  project  of  building 
the  Panama  Canal  was  considered  abso- 
lutely impossible,  and  the  newspaper 
men  started  to  follow  the  old  Colonel, 
and  one  of  them  said,  "What  are  vou 
going  to  do  when  vou  get  down  there, 
Colonel?" 

He  said,  "I'm  going  to  build  a  canal." 
"Well,"    thev    said,    "supposing    you 
have    an    avalanche    and    a    mountain 
falls  in.   What  will  you  do?" 
He  said,  "I'll  build  the  canal." 
He    said,    "Colonel,    supposing    you 
have  a  strike  and  the  men  won't  work, 
what  will  vou  do?  " 

He  said,  "I  \vi\\  build  the  Canal." 
"Well,  now,"  he  said,  "Colonel,  sup- 
pose you  have  an  epidemic  and  men 
die,    as   they   have   in   the   past,    what 
will  vou  do?" 

He  said,  "Gentlemen,  I  will  build 
the  Canal."  He  said,  "I  think  vou  men 
ought  to  imderstand  at  the  outset  that 
my  interest  in  the  Panama  is  not 
primarily  engineering.  Mv  interest  in 
the  Panama  is  in  the  people.  If  I  can 
handle  the  people— the  Canal  will  build 
itself.'  ' 

Well,  now,  as  vou  know  b\-  history 
he  went  down  there  and  he  organized 
27  different  nationalities,  colors,  creeds 
and  groups  into  working  teams.  He 
taught  them  silly  little  morale  building 
songs,  like,  "Got  any  river  they  say 
isn't  crossable?  Got  any  movmtain  that 
isn't  crossable?  Got  any  mountain  that 
in  the  wholly  impossible  in  doing  what 
no  man  can  do." 


The  day  came  when  the  first  boat 
went  through  the  finished  Canal.  The 
old  Colonel  stood  and  watched  things. 
The  newspaper  men  watched  the 
Colonel.  And  a  Chicago  newspaper 
man  that  dav,  realizing  that  this  mira- 
cle of  impossibility  had  become  pos- 
sible, didn't  send  a  typical  byline  back 
to  his  paper.  He  sent  instead  a  bit  of 
joggled  verse  that  contained  an  eternal 
truth.    It  said: 

"A  man  went  dowir  to  Panama  where 
many  a  man  had  died: 

To  slit  the  sliding  mountains  and 
stem  the  eternal  tide. 

A  man  stood  up  in  Panama— 
And  the  mountains  stood  aside." 
"If    I    can    handle    the    people -the 
Canal  will  build  itself." 

Here  was  an  impossibility.  And  here 
was  a  man  matching  it  who  didn't 
know  it  was  an  impossibility. 

That's  the  way  we  got  our  raihoads 
in  America.  That's  the  way  we  will 
maintain  them  as  an  essential  part  of 
oui'  growing  transportation  problem 
and  power. 

The  thing  then  that  I  have  to  say  to 
vou  today  is  simply  this.  Without 
dodging  the  fact  we  live  in  some  of 
the  most  shockingly  difficult  situations 
man  can  think  of,  I  was  interested  when 
our  first  speaker  was  talking  about  the 
money  problem.  The  other  dav  I  ad- 
dressed a  thousand  of  the  air-port  and 
air  transportation  executives  down  in 
Kansas  City.  I  was  amazed  that  every 
one  of  those  concerns  does  something 
that  I  as  an  Indian,a  farm  boy  was 
told  you  couldn't  and  shouldn't  do. 
They  operate  on  a  $200  million  deficit. 
It  was  staggering  to  me.  One  company 
bought  13  747's  at  $23  million  apiece. 
Thev  flv  them  up  and  down  and  across 
orrr  busy  ainya\s  half  empt\'  half  the 
time.  They  are  having  to  make  adjust- 
ments. 

I  don't  know  how  to  tell  vou  about 
money.  I'm  quite  stupid  about  money. 
Baptist  preachers  don't  see  much  of  it. 
I  do  know  it's  a  good  tool  though  and 
you  do  have  to  have  some  of  it.  So 
I'm  just  going  to  talk  about  the  men 
and  not  the  mone^'. 
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I  remember  the  epitaph  on  a  tomb- 
stone up  in  New  England.  He  said, 
"He  fought  a  good  fight— but  his  razor 
was  dull."  The  tool  was  no  good  and 
he  was  as  dead  as  a  dodo.  I  think 
you'll  have  to  handle  the  monev 
situation. 

What  I'm  talking  about  is  people- 
people  who  do  things. 

Just  small  machines 

Down  in  Peoria,  Illinois,  was  a  mag- 
nificent old  chap  who  made  this  state- 
ment one  day.  He  said,  "There  are  no 
big  jobs.  There  are  onh-  small 
machines."  And  LeTourneau  went  out 
and  built  an  earth  mover— an  earth 
mover  that  would  waddle  down  the 
street  because  he  put  engines  on  each 
of  its  feet.  And  he  made  an  earth 
mover  that  could  lift  a  six-stoiy  build- 
ing at  one  time,  a  half  block  wide, 
6-story  building,  and  just  take  it  down 
the  street  and  set  it  down  in  a  new 
location. 

And  one  day  out  here  on  Michigan 
Avenue,  where  we  are  now,  just  a 
block  south  of  here,  one  dav  we  had 
a  storm  and  a  20-ton  sign  on  the  top 
of  a  20story  building  down  there  got 
blown  over  and  was  hanging  precari- 
ously over  the  edge  of  the  sidewalk 
dovra  18  stories  below.  They  simph" 
sent  word  down  to  the  south  side  of 
Chicago  for  one  of  those  machines. 
And  it  came  up  through  the  narrow 
sti-eets  on  the  south  side  of  Chicago, 
came  up  here,  and  sent  a  derrick  up 
to  pick  up  that  20-ton  sign  and  set  it 
back  on  top  of  the  roof  and  held  it 
until  they  put  it  in  place. 

"There  are  no  big  jobs— there  are 
just  small  machines."  But  do  you  know 
what  I  got  to  thinking  about  that? 
Before  there  was  that  big  machine 
there  was  a  big  man  with  a  big  idea. 
And  vou  know,  as  I  said  to  you  two 
vears  ago,  the  lesson  I  learned  at  the 
Space  Territory  in  Houston,  Texas, 
where  I  was  looking  at  an  automation 
machine  that  makes  100,000  accurate 
computations  per  minute,  and  the 
operator  of  that  machnie   said,   "Don't 


get  so  excited  Doc— the  thing  is  only 
an  obedient  idiot.  He  just  does  what 
I  tell  it— and  if  J  tell  it  wrong  it  will 
be  wrong  fore\'er  unless  I  correct  it." 
And  then  he  said,  "What  I  think  is 
the  most  important  thing,  remember 
one  machine  may  do  the  work  of  100 
ordinary  men,  but  no  machine  can 
do  the  work  of  one  extraordinarv^  man." 
Now  I  have  faith  and  hope  in  the 
next  decade  because  of  this  simple 
fact.  We  American  people  are  problem- 
solving,  miracle-performing  people.  We 
get  some  piled  up  messes  of  big  jobs 
but  there  is  alwavs  a  big  man  some- 
where who  can  do  that  job.  And  in 
the  last  ten  minutes  of  m\-  message 
to  you  may  I  suggest  some  of  the 
attributes. 

A  big  man  is  knowlegeable 

I  think,  first  of  all,  that  big  man 
has  to  be  a  smart  man.  I  think  a  big 
man  is  a  man  of  usable  knowledge. 

I  used  to  love  the  $64,000  question. 
I  loved  especiallv  the  wav  it  went  on 
and  off  the  air.  It  said,  "This  is  a 
show  on  which  knowledge  is  king  and 
the  prizes  are  king  size." 

Well,  gentlemen,  vou  are  in  an 
industry  in  which  knowledge  is  king 
and  the  prizes  are  king  size.  Whether 
it  be  the  increasing  power  vou  have 
to  perfomi  a  sei"vice  which  we  need  or 
the  increasing  technical  knowledge 
that  when  you  overtiuTi  one  of  these 
chemical  tanks  vou  know  what  to  do 
to  keep  from  being  "sent  upstairs" 
quicker  than  you  had  planned. 

Knowledge  is  king.  Do  \'ou  remem- 
ber when  Scott  Carpenter  was  in  orbit 
going  around  this  planet  at  an  incredi- 
ble speed?  He  made  an  error  of  ten 
seconds  in  a  bit  of  mental  information 
and  the  sx'nchronizing  machine  down 
in  the  Space  Territorv  in  Houston, 
Texas,  and  that  ten-second  error  put 
him  250  miles  off  course  at  splash 
down. 

I  got  thinking  about  that  and  I  said, 
"Bv  gosh,  in  this  age  of  engineering 
ingenuitv  and  technological  know-how 
it's  dangerous  to  be  dumb."   TTiat's  why 
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I  say  to  kids  in  graduating  classes  all 
over  this  countiy,  "Don't  be  any  stupi- 
der than  you  have  to."'  God  almighty 
never  rounded  anv  important  curve  in 
histor\'  with  an  ignoramous  at  the  head 
of  the  procession.  To  have  a  kinder- 
garten mind  in  an  adult  body  in  the 
atomic  age  is  a  supreme  crime.  This 
is  an  age  that  demands  knowledge  in 
so  manv  different  fields. 

I  sometimes  look  at  the  management 
men  and  women  in  big  business  and  I 
sometimes  think  they  have  to  have 
more  knowledge  than  one  man  can 
have,  really.  And  God  knows  that  men 
like  the  President  and  Vice  President 
and  politicians  evervwhere  have  to  be 
smarter  than  thev  are. 

But,  \'ou  see,  knowledge  is  not  the 
onh'  thing.  It  is  an  important  thing 
but  it  is  not  the  onlv  thing. 

Episode  of  plane  in  storm 

I  have  to  leave  here  and  go  to  New 
York  to  lecture  in  the  midclle  of  the 
afternoon,  which  reminds  me  of  the 
time  I  had  just  come  back  from  a  trip 
all  the  way  around  the  world,  and  we 
hadn't  had  anv  troubde  at  all  with  otu- 
planes  except  that  out  in  Cairo  we  lost 
an  engine  on  one  of  them.  We  had  a 
four-motored  plane.  We  put  down  one 
and  carried  three  and  went  ahead.  But 
when  I  got  back  to  Chicago  I  had  to 
go  to  Grand  Rapids  to  deliver  an  ad- 
dress before  the  Chamber  of  Com- 
merce. It  was  a  wet,  foggv,  murkv  dav. 
I  didn't  think  we  would  take  off— but 
we  did.  We  roared  down  a  wet  run- 
way, took  off  into  a  soupv  sky,  and 
when  I  got  up  there  I  looked  out  to 
see  how  eveiything  was  because  I  was 
in  it  and  more  or  less  interested  and 
I  couldn't  see  a  thing.  The  fog  closed 
right  into  the  windows.  But  I  could 
hear  the  engines  and  I  trusted  the  pilot, 
so  I  got  mv  speech  out  and  began  to 
work  on  it. 

We  had  been  flying  about  twentv 
minutes  and,  wham,  we  hit  something! 
We  shot  up  in  the  air,  we  turned  half- 
way over,  we  dropped  2,000  feet,  and 
then  for  the  next  20  minutes  that  air- 


plane was  like  a  hotrod  going  over  a 
series  of  railroad  tracks  at  100  miles  an 
hour  without  anv  springs.  We  just 
bumped  and  turned  and  bounced.  It 
was  the  first  time  in  my  life  I  ever 
heard  strong  men  scream  in  terror.  It 
was  the  first  time  in  my  life  I  ever 
watched  a  group  of  people  prav  in 
complete  fear  because  they  were  afraid 
they  were  going  to  make  a  more  sud- 
den exit  from  this  world  than  they  had 
planned. 

I  just  watched  it  because  I  was  all 
prayed  up.  (Laughter)  I  don't  mean 
to  be  irreverent,  gentlemen.  I  just  mean 
in  a  world  like  this  it's  a  good  idea  to 
stay  prayed  up.  You  don't  know  when 
you're  going  to  need  it. 

Well,  after  a  while  we  came  to  a 
bmnpy  landing  on  a  dark  iimwav  and 
taxied  into  a  blind  tenninal  that 
turned  out  to  be  Grand  Rapids.  The 
committee  was  there,  they  took  me  over 
to  the  Pantlind  and  I  delivered  my  ad- 
dress. Thev  rushed  me  back  to  take 
the  night  plane  home.  And  here  stood 
the  pilot  and  the  little  hostess,  who  had 
turned  back  to  her  normal  color.  And 
the  pilot  said,  "You  don't  need  to  be 
in  a  hurrv.  Doc.  We're  not  going  home 
tonight." 

I  said,  "What  do  you  mean?  What's 
the  trouble?" 

He  said,  "The  i^lane  is  out  of  busi- 
ness." He  said,  "Out  in  the  middle  of 
the  lake  we  hit  a  storm  center.  We  shot 
up  in  the  air  2,000  feet,  it  tmiied  us 
half-wav  over,  dropped  us  2,000  feet, 
broke  most  of  the  rivets  out  of  the 
left  wing,  damaged  several  of  the 
instruments,  and  we  were  lost." 

I  said,  "Well  for  Heaven's  sake,  how 
did  we  get  to  Grand  Rapids?" 

He  said,  "Back  in  Chicago  on  the 
radar  board  was  a  little  dot  and,"  he 
said,  "that  was  us,  and  the  engineers 
]3icked  us  up  bv  remote  control  and 
guided  us  aromid  the  rest  of  that  storm 
and  put  us  down  on  a  blind  runway 
with  a  smashed-up  plane."  And  I'm 
alive,  as  are  33  of  mv  fellow  Americans, 
because  the  engineers  know  so  mucli 
that  I  just  don't  even  understand  it. 

This  is  a  world  in  which  knowledge 
is  king.    And  the  prizes  are  king  size. 
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But  remember  another  thing,  gentle- 
men. Knowledge  is  power  but  power 
is  only  good  when  he  is  good  who 
has  it. 

Now  I  was  startled  when  I  heard 
these  kids  had  decided  it  would  be 
a  lot  of  fun  to  derail  a  train.  I  mean, 
here,  these  kids  are  smart  so  they  derail 
a  train.  That's  the  misuse,  that's  the 
prositution.  And  yovi  see  why  it  costs 
the  railroad  and  the  communitx'. 

I  had  31  muiderers  paroled  to  me— 
and  at  least  that  manv  church  officials 
who  should  be  paroled  to  me— and  the 
most  famous  of  these  parolees,  Nathan 
Leopold,  had  an  I.  Q.  of  210,  gentle- 
men. Genius  begins  at  140.  And  yet 
mastemrinded  by  a  buddy  in  one  of 
those  days  in  the  roaiing  '20's,  they 
were  guilty  at  that  time  of  the  worst 
murder  of  our  centuiy  up  to  then.  It 
has  become  habit  now.  It's  not  how 
much  vou  know,  it's  how  you  use  it. 

Prison  inmate  builds  a  desk 

1  used  to  preach  eveiy  Sunday  over 
the  radio  in  Jackson,  Michigan.  And 
on  Mondays  1  would  go  out  to  the 
Southern  Michigan  penitentiary,  where 
I  had  a  lot  of  friends— among  the 
guards.  And  I  was  standing  there  one 
day  and  I  saw  a  beautiful  piece  of 
cabinet  work.  I  said  to  the  teacher, 
"Where  did  you  get  that?" 

He  said,  "Bill  made  it."  And  I 
looked  at  Bill  and  recognized  him  as 
a  life  termer  in  the  Southern  Michigan 
Penitentiary.  I  said,  "Bill,  that's  a 
beautiful  piece  of  work.  Some  dav 
I  would  like  vou  to  do  something  for 
me." 

He  looked  at  me  and  grinned  rather 
sheepishly  and  said,  "You  know,  Win- 
ters, I'm  not  going  any  place.  If  I 
can  do  anything  for  you,  let  me  know." 

I  said,  "Well,  you  can  do  something 
for  me.  I  want  a  desk  built  that  will 
go  all  the  way  around  me.  I  want  to 
be  able  to  sit  in  my  swivel  chair  and 
have  space  to  muss  up  in  anv  direction 
I  turn.  I  want  to  be  able  to  put  100 
extra  books  on  the  top  level,  200  extra 
magazines    on    the    bottom    level,    two 


extra  file  cabinets  to  my  back."  I  said, 
"I  want  sort  of  a  lazy  man's  desk." 

"Do  you  have  a  picture?"  he  said. 

I  said,  "No,  I  haven't  any  picture  but 
I'll  sketch  it  for  vou."  So  I  sketched 
it  on  an  envelope  and  gave  it  to  him 
and  he  said,  "Sure,  I  can  do  that  for 
you." 

They  took  Bill  out  of  the  cell  where 
he  had  lived  for  17  years.  Thev  gave 
him  walnut  wood  from  Chicago.  They 
locked  him  up  in  the  basement  shop  of 
the  penitentiary.  And  three  months 
later  the  prison  truck  rolled  up  in  front 
of  my  home  and  unloaded  a  desk  which 
made  newspaper  headlines  at  that  time 
across  the  country.  It  was  twice  as 
beautiful  as  I  had  hoped,  and  three 
times  as  efficient  as  I  had  dreamed. 
It's  still  in  the  center  of  mv  library 
out  here  in  Oak  Park. 

But  the  important  thing  about  this 
true  story  is  not  the  desk,  lovely  though 
it  is.  The  important  thing  about  this 
true  story  is  the  man— the  man  who 
built  the  desk.  For  the  man  who  built 
that  desk  for  me  is  in  the  penitentiaiy 
for  life  serving  two  life  terms  and  can- 
not be  paroled  for  the  brutal  murder 
of  his  wife. 

Now  I  never  did  ask  Bill  why  he  did 
it.  She  probabh^  deserved  it!  (Laugh- 
ter) You  know  how  wives  are.  I'm 
sorrv  girls.    I  didn't  mean  that. 

But  here's  what  I  learned  from  that 
situation.  Here  is  a  man  who  was  bril- 
liant of  brain  and  brutal  of  heart.  He 
is  a  man  who  is  technically  expert  and 
emotionally  unbalanced.  He  is  a  man 
who  had  the  tool  know-how  and  no 
character  control. 

Now,  gentlemen,  there  has  never 
been  a  moment  in  history  when  we 
needed  brilliant  brains,  technical  ex- 
pertness  and  tool  know-how  like  toda}'. 
But  the  smart  men  have  given  us  the 
tools  by  which  we  can  unfailingly 
accomplish  our  own  exteiTnination  un- 
less good  men  use  the  tools. 

It's  what  one  of  our  educators  said 
the  other  dav  in  a  rather  frantic  situa- 
tion, "What's  the  use  to  teach  a  kid 
seven  foreign  languages  if  he  can't 
tell  the  truth  in  anv  of  them?"  And  we 
are  at  one  of  those  moments  in  historv 
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when  we  need  to  take  a  new  look  at 
the  simple  fact  that  the  greatness  of 
America  was  built  upon  your  religion 
and  mine,  Catholic,  Protestant,  and 
Jew,  with  an  ethical  insight  that  came 
down  from  above. 

I  do  not  care  what  church  vou  be- 
long to  but  I  do  want  to  say  to  you 
that  all  you  need  to  do  is  look  around 
at  our  world  todav  and  realize  that  if 
we  make  the  next  giant  leap  towards 
hope,  we  will  have  to  do  it  on  the 
foundations  on  which  this  nation  was 
built.  A  faith  in  God  and  love  of  our 
fellow  man. 


Do  things  together 

Now,  I  have  taken  my  time  but  I 
want  to  sav  one  thing  more.  We've 
got  to  do  it  together,  fellows,  we've 
got  to  do  it  together.  Here  vou  are 
todav,  two  groups  together.  You  have 
big  enough  job  in  youi'  industrv  to 
take  two  groups  or  fovu-  groups  or  one 
hundred   together. 

Said  Ralph  Waldo  Emerson,  "to- 
gether" is  the  most  beautiful  word  in 
the  English  language  outside  the  word 
"mother." 

You  know,  its  an  amazing  thing  how 
many  people  don't  get  together.  We 
had  a  mad  dog  scare,  you  remember, 
about  ten  years  ago  on  the  south  side 
of  Chicago.  A  fellow  had  been  bitten 
by  a  dog.  The  dog  got  away.  Thev 
caught  the  man  and  thev  took  him  to 
the  hospital  to  give  him  some  tests 
to  see  if  the  dog  was  rabid,  and  he 
was.  The  doctor  came  in,  using  his 
best  bedside  manner,  and  said,  "Soitv, 
Bill,  but  this  dog  was  rabid  and  vou 
are  in  for  some  trouble.  But,"  he  said, 
"If  you  will  take  these  pills  I'm  going 
to  give  you,  do  what  the  nurses  tell 
vou,  give  us  a  couple  of  weeks  of  time," 
he  said,  "I  think  we'll  have  \'ou  out  of 
here  as  good  as  new." 

Bill  looked  at  him  very  seriously  for 
a  little  while,  and  he  said,  "Doc,  give 
me  a  piece  of  paper."  The  doctor  gave 
him  a  piece  of  paper  and  he  started 
writing  real  rapidly  and  quite  intently. 
The   doctor   looked   at   him   in    amaze- 


ment. He  said,  "Wait  a  minute,  Bill, 
I  think  vou  misunderstood  me."  He 
said,  "It's  true  you  have  been  bitten 
by  a  mad  dog.  Its'  true  that's  serious 
business.  But  it  is  equally  true  that 
medical  science  is  a  miracle  worker 
and  \'Ou  aren't  going  to  die.  You  don't 
have  to  make  out  \'Our  will." 

He  said,  "Will— hell!  I'm  just  making 
out  a  list  of  people  I'm  going  to  bite." 
(Laughter) 

Do  you  know  anybodv  in  vour  in- 
dustrv who  goes  around  with  a  list 
made   out? 

It  was  one  of  your  Presidents  two 
years  ago  who  handed  me  this  little 
verse. 

The  fellow  said: 

"Im  not  allowed  to  run  the  train 

The  whistle  I  cannot  blow 

"I'm  not  allowed  to  say  how  far 

The  railroad  cars  can  go 

I'm  not  allowed  to  blow  off  steam 

Or  even  clang  the  bell. 

But  let  this  damned  train  jump  the 
track 

And  see  who  catches  hell!" 
(Laughter) 

Now  what  I'm  trving  to  sav  is  this, 
and  I'll  close  with  this  storv. 

You  remember  I  said  two  \'ears  ago 
that  when  a  Baptist  preacher  savs 
"Finallv,"  he  doesn't  mean  immediately. 
But  I  have  one  hour  to  get  on  a  plane 
to  New  York. 

Life  requires  mutual  help 

We  had  a  character  in  our  com- 
munitv  who  said  something  I  want  to 
leave  with  you.  He  was  one  of  those 
fellows  who  had  his  religion  in  his 
wife's  name.  (Laughter)  And  when 
he  died  thev  didn't  know  where  to 
send  him.  Thev  decided  since  he  had 
no  leligion  of  his  own  thev  would  let 
him  go  down  stairs  and  tn'  it  first. 

So  he  knocked  on  the  door  and  the 
old  devil  welcomed  him  in.  A  beauti- 
ful room  like  this,  in  the  middle  of 
which  a  great,  big  table  filled  with 
some  of  the  most  luscious  food  he  had 
ever  seen  in  his  life.  He  thought,  "Can 
this     be     hell?"     He     looked     around 
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quickly  at  the  people  and  they  looked 
like  walking  cadavers.  They  seemed 
to  be  starving  to  death  and  he  won- 
dered what  was  the  secret.  He  looked 
for  a  litde  while  and  he  found  the 
secret.  Eveiy  man  in  hell  had  splints 
on  his  arms.  Thev  were  sticking 
straight  out  from  him.  And  he  was 
star\ing  to  death  in  the  midst  of  this 
luscious  food  because  he  couldn't  feed 
himself. 

But  they  didn't  keep  him  there. 
They  let  him  go  upstairs.  He  knocked 
on  the  door  and  St.  Peter  welcomed 
him  in.  The  same  kind  of  room,  same 
kind  of  table,  same  kind  of  food.  He 
looked  quicklv  at  the  people  and  thev 
had  the  same  kind  of  splints.  And  he 
looked  at  their  faces  and  he  saw  that 
they  were  happy,  well  fed,  and  con- 
tented. He  watched  for  a  little  while 
and  he  found  the  secret.  The  secret 
was  that  in  Heaven  even^  man  fed  his 
brother.  And  that  was  the  Hea\'en 
of  it. 

Did  you  ever  stop  to  think,  mv 
friends,  in  the  practical  sense  that  per- 
haps the  difference  between  Heaven 
and  hell  on  earth  is  the  difference 
between  going  it  together  and  going 
it  alone?  The  difference  between  co- 
operation and  opposition?  The  differ- 
ence between  building  and  destro\'ing? 

The  next  decade  will  see  \ou  gentle- 
men putting  those  differences  together 
to  help  do  what  all  of  us  want  to  do 
and  which  was  so  beautifuUv  said  the 


other  day  b\'  Col.  John  Glenn  when 
he  and  I  were  lecturing  in  New  York. 
He  ended  his  beautiful  address  saying 
this— "America— love  her— and  make  her 
better." 

Thank  you  very  much.  (Prolonged 
applause ) 

President  Bryant:  Dr.  Winters,  it  has 
been  our  pleasure  to  have  you  speak 
to  us  today.  Your  timely  remarks  shall 
be  an  inspiration  to  each  person  here 
toda)'.  Tm  sure  that  I  speak  for  each 
one  here  when  I  say  thank  vou  very 
much. 

This  concludes  the  second  and  final 
Joint  Session  of  the  1973  Convention. 

As  of  just  a  little  while  ago  we  had 
a  registration  of  Roadmasters— mem- 
bers, 369  -  guests,  101.  B&B- 
members,  156,  —  guests,  39.  Or  a 
total  of  members  and  guests  of  705. 
We  had  122  ladies.  Ladies  and  gentle- 
men, that's  quite  a  feat  today. 

Roland,  do  \ou  ha\'e  anvthing  to 
say? 

At  1:30  P.M.  the  separate  sessions 
will  reconvene  vvdth  the  Roadmasters' 
Association  meeting  in  this  room  and 
the  Bridge  &  Building  Association  meet- 
ing in  the  Beverlv  Room,  where  we  met 
vesterdav. 

Dont'  forget  Mr.  Schlaf's  literature 
that  he  has  here  which  perhaps  might 
save  a  life. 

If  there  is  nothing  else,  this  session 
is  now  adjoiuTied. 

.  .  .  Recessed  at  11:35  A.  M.  .  .  . 
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AFTERNOON   SESSION 

September  18,  1973 
(Beverly  Room) 


President  Bryant:  The  meeting  will 
please  come  to  order.  The  second  meet- 
ing of  om*  78th  Amiual  Convention  is 
now  in  session. 

The  first  feature  of  our  afternoon 
session  was  to  have  been  a  panel  dis- 
cussion of  "Problems  and  Procedures 
When  Installing  One-Spot  Car-Repair 
Facilities".  Mr.  W.  C.  Strnm  has 
endeavored  to  organize  a  panel  for 
this  discussion  but  was  unable  to  do 
so.  However,  Mr.  D.  A.  Bessey,  assis- 
tant architect  for  the  Milwaukee  Road 
has  come  to  the  rescue  with  a  paper 
he   has   prepared   on   this    subject. 

A    year    ago,    the    Buildings    Com- 


mittee of  the  AREA  published  as 
manual  information  the  subject  "Design 
Criteria  for  Spot  Car-Repair  Facilities, 
the  chairman  of  Committee  6  during 
the  time  this  report  was  being  prepared 
was  Mr.  D.  A.  Bessey. 

Mr.  Bessey  is  a  1949  graduate  of  the 
University  of  Illinois  with  a  Bachelor 
of  Science  in  Architectural  Engineer- 
ing and  he  is  a  registered  architect  in 
the  State  of  Illinois.  The  AREA  re- 
port covered  design  requirements.  To- 
day, Mr.  Bessey  will  present  some  of 
the  problems  occurring  in  the  construc- 
tion and  maintenance  of  spot  car 
facilities.   Mr.  Bessey. 


Spot  Car-Repair  Shops 

By  D.  A.   Bessey         — 
Assistant  Architect,  Milwaukee  Road,  Chicago 


The  "Spot  Car-Repair  Shop"  innova- 
tion has  been  around  for  some  time. 
There  are  approximately  50  such  in- 
stallations on  the  railroads  throughout 
the  U.  S.  and  Canada;  that  is  50  facili- 
ties complete  with  stationary  jacks, 
automatic  car-progression  systems  and 
the  numerous  odier  devices  and  imple- 
ments which  are  normally  considered 
to  be  a  part  of  an  automatic  Spot  Car 
Shop.  In  addition  to  this,  there  are 
approximately  50  other  car-repair  in- 
stallations throughout  the  U.S.  and 
Canada  employing  the  "One  Spot" 
approach;  however  they  are  void  of  the 
car-puller  type  of  car-progression 
system  and  other  automatic  devices. 

I  quote:  "The  Spot  Car-Repair- 
System  is  a  facility  arranged  to  bring 
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cars  in  need  of  repair  to  one  central 
station,  thus  eliminating  lost  time  in 
moving  men,  equipment,  materials  and 
tools  to  the  cars.  One-Spot  Systems 
are  designed  primarily  for  making  light 
repairs.  It  usually  is  advantageous  to 
have  at  least  one  track  for  heavy  repairs 
and  for  working  on  three-axle  trucks. 
The  facilities  must  be  designed  in  co- 
operation with  all  departments  con- 
cerned, with  the  architect  or  building 
engineer  as  the  coordinators." 

The  above  statement  is  the  preface 
or  the  fonvard  to  the  report  "Design 
Criteria  for  Spot  Car-Repair  Shops" 
prepared  bv  AREA  Committee  6  last 
\'ear.  There  are  copies  of  the  report 
available.  The\'  were  re-printed  bv 
permission  of  the  American  Railwa\' 
Engineering  Association,  published  in 
AREA  Bulletin  #640  November- 
December,  1972,  (Proceedings  Volume 
#74)  and  approxed  for  incorporation 
in  Part  #3,  Chapter  6  -  Buildings  of 
the  AREA  Manual  for  Railwav  En- 
gineering to  be  included  in  the  1973 
Manual  Supplement. 

This  report  deals  in  design  criteria. 
It  deals  with  site  consideration,  track 
design,  the  buildings,  mechanical  equip- 
ment, the  operation  of  the  automatic 
devices  and,  of  course,  environmental 
control.  The  design  of  such  facilities 
must  involve  the  Operating  Depart- 
ment, and,  of  course,  the  Car  Depart- 
ment, Mechanical  Department,  and  all 
facets  of  Engineering,  Architectural, 
Structural  or  Bridge  Department;  elec- 
trical, signal,  track  department,  and 
environmental  engineers. 

So  much  for  design.  Our  primary 
objective  toda\'  is  to  discuss  the  tech- 
niques and  problems  of  construction. 

The  Spot  Car  Building,  the  car- 
progression  system,  the  jacks  and  all 
related  svstems  and  equipment  result 
in  complex  construction  project.  Just 
as  the  design  of  such  svstems  require 
the  coordinating  of  many  departments, 
the  construction  process  requires  the 
coordination  of  manv  trades. 

Todav.  Critical  Path  Methods  and 
other  computerized  schedule  svstems 
are  used  for  such  projects  to  insure  a 
fast,   efficient  construction   process. 


The  nature  of  such  a  project  requires 
that  many  construction  processes  are 
not  only  carried  out  at  the  same  time, 
but  it  is  necessary  to  coordinate  many 
elements  of  the  constiiiction.  As  an 
example,  the  signal  controls  and  the 
electrical  control  svstem  are  entirelv 
separate.  However,  they  must  be  inter- 
locked and  interconnected  to  foiTn  a 
complete  control  system.  The  construc- 
tion of  the  track  stiTicture  through  the 
shop  not  only  involves  the  placing  of 
the  track  pads  and  the  tracks,  but  it 
also  involves  installation  of  puller  run- 
ways, cable  chases,  rip  jacks,  retarder 
and  many  other  devices  that  become 
an  intricate  part  of  the  track  structure. 
Another  example  is  the  fact  that  piping 
for  electrical  service,  air,  oil,  water  and 
oxygen/acetylene  must  be  integrated 
into  the  concrete  slab  and  building 
construction. 

There  are  4  or  5  such  facilities  that 
are  presently  under  construction,  and 
I  have  conferred  with  the  construction 
engineers  and  other  personnel  on  the 
B.N.,  the  U.P.  and  the  S.P.  and  have 
compiled  some  slides  showing  various 
phases  of  construction. 

Slide  No.  1— This  shows  the  site 
preparation  and  grading  for  the  B.N. 
facility  at  North  Town,  Minneapolis. 

Slide  No.  2— Another  view  of  the  site 
preparation  and  some  of  the  footing  ex- 
cavations. 

Slide  No.  3— Excavation  for  footings. 

Slide  No.  4— Timber  piHng  for  in- 
bound sheave  foundation.  Sometimes 
when  soil  conditions  are  extremely  poor 
it  may  be  necessary  to  drive  the  piling 
at  about  a  15°  batter. 

Slide  No.  5— This  shows  sheave 
foundation  using  reinforced  concrete 
piling. 

Slide  No.  6— This  shows  the  com- 
pleted inbound  sheave  foundation 
which  could  be  constructed  either  on 
top  of  timber  piling  or  in  some  cases 
concrete  piling  and  in  other  situations 
if  soil  conditions  are  adequate,  no  piling 
is  necessary.  This  particular  founda- 
tion is  20'  X  12'  X  8'  deep  and  is  not 
on  piling.  The  maximum  horizontal 
loading  on  this  sheave  foundation  is 
approximately  130,000  lb. 
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Slide  No.  7— This  is  a  picture  of  the 
completed  sheave  with  the  track  struc- 
ture in  place.  Note  that  the  inbound 
cable  passes  through  the  web  of  the 
rail. 

Slide  No.  8— This  shows  the  top 
of  the  outbound  sheave  foundation 
and  counterweight  tower.  Note  that 
the  foundation  for  the  counterweight 
tower  is  turned  45°  to  provide  maxi- 
mum surface  against  the  horizontal 
loading.  Nonnallv,  piling  is  not  used 
on  the  outbound  sheave  because  the 
loading  is  about  8  to  ]  0,000  lbs. 

Slide  No.  9— This  shows  the  ovitbound 
sheave  in  its  completed  form.  Note 
that  to  the  right  side  of  the  puller  run- 
way is  a  spring  derail  to  protect  the 
shop  during  switching  operation.  Note 
that  there  are  svibstantial  paved  storage 
areas  on  both  sides  of  the  b-ack.  In 
this  case  blacktop  is  used  in  manv  areas 
where  heavv  castings  are  stored,  con- 
sideration should  be  given  to  using 
concrete. 

Slide  No.  10— This  is  the  same  view 
looking  from  the  other  direction.  This 
indicates  an  air-brake  test  area  which  in 
this  installation  is  located  on  the  out- 
side of  the  building  because  the  build- 
ing is  only  120'  long  and  cannot  be 
accommodated  under  roof.  Note  there 
is  a  car  retarder  to  stop  the  car  at  this 
location  to  make  the  air  test. 

Slide  No.  11— This  shows  a  lot  of 
things  going  on  at  one  time.  The  track 
slab  has  been  constructed  and  track 
structure  is  in  place.  They  are  install- 
ing the  car  progression-system  runwav 
and  at  the  same  time,  building  founda- 
tion and  floor  slabs  are  being  con- 
structed. 

Slide  No.  12— This  is  the  same  area 
with  the  work  progressed  to  a  point  to 
where  part  of  the  slab  has  been  poured. 

Slide  No.  13— This  shows  the  track 
pads,  jack  foundation  and  the  pocket 
on  the  left-hand  side  is  for  the  retarder. 
The  two  outside  jacks  are  75-ton  and 
the  center  jack  is  150-ton.  Note  that 
the  building  was  erected  in  this  situa- 
tion before  the  concrete  work  was 
completed.  However,  on  the  other 
hand,  the  jack  machinerv  is  set  in  place 


prior   to  the   construction    of   the   floor 
slabs. 

Slide  No.  14— This  view  shows  the 
construction  of  the  entire  track  slab 
through  the  building  and  the  rail 
structure  in  place.  The  channel  puller 
mnway  is  placed  over  the  trench  on 
the  right-hand  side  and  the  pipe  for 
the  cable  return.  The  4  devices,  2  on 
each  side,  are  tie-downs  for  car 
straightening  operation. 

Slide  No.  15-This  is  the  car  retarder 
which  is  a  unit  complete  with  air 
cylinders,  stop  rail,  guard  rail  and  run- 
ning rail. 

Slide  No.  16— This  shows  the  runway, 
the  jack  pits  and  the  installation  of  the 
control  panel  has  alread\-  begun  at 
this  point. 

Slide  No.  17— This  is  a  picture  of  a 
control  panel  with  the  communication 
to  the  left,  the  signal  conti-ols  are 
located  on  the  top  two  panels  and  the 
electrical  controls  are  in  the  bottom 
panel.  Note  just  behind  the  panel  you 
can  see  the  retarder  in  its  finished 
location. 

Slide  No.  18— This  is  a  picture  of  a 
console-type  control  panel.  The  signal 
circuits  are  on  the  left  and  the  electrical 
controls  for  the  puller,  jacks,  retarder 
and  door  controls  are  on  the  right.  As 
I  mentioned  before,  it  is  necessarv  to 
coordinate  the  signal  and  electrical 
control  circuits  as  the\'  are  inter- 
connected and  interlocked. 

Slide  No.  19— This  is  a  rear  view  of 
the  console  indicating  the  numerous 
wires  and  relavs. 

Slide  No.  20—1  have  a  few  more  pic- 
tures sho\\'ing  the  finished  constiiiction. 
This  slide  indicates  the  jib  crane  and 
hose  re-assemblv.  The  assemblv,  com- 
plete with  electrical  MG  welder  hang- 
ing from  the  frame  and  reels  for  air, 
water,  oil,  owgen,  acetylene  and  elec- 
trical welding. 

Slide  No.  21— This  shows  the  maze  of 
overhead  piping  to  serve  the  reels  and 
electrical  components.  This  particular 
building  is  heated  with  infrared  gas 
heaters.  The  building  is  not  equipped 
with  doors. 

Slide  No.  22— This  is  a  picture  of  a 
3-stall  spot  car  shop.     It  is   unique  in 
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that  two  tracks  are  in  one  direction 
and  the  one  track  on  the  left-hand  side 
is  in  the  opposite  direction.  It  was 
originalh"  built  using  air-curtain  doors. 

Slide  No.  23— Now  I  have  a  series  of 
pictures  showing  the  various  stages  of 
the  construction  of  the  building.  This 
building  is  150'  X  280'  including  the 
40'  lean-to.  This  building,  which  is 
fairh-  common  for  this  tvpe  of  facility,  is 
a  pre-engineered  rigid-frame  building. 
Setting  Columns 

Slide  No.  24— Setting  columns,  con- 
crete slab. 

Shde  No.  25— Reinforcing  for  lean-to 
floor. 

Slide  No.  26— Finished  track  through 
building. 

Slide  No.  27— Rigid  frames  set. 
Slide  No.  28— Lean-to  framing. 
Slide  No.   29— Rigid  frame   and   end 

Slide  No.  30— Interior  looking  through 
rigid  frame. 

Slide  No.  31— Excavation  in  building 
in  background.    3/2  million  yards. 

Slide  No.  32— Rigid  frame  and  pur- 
lins in  place. 

Slide  No.  33— Same. 

Slide  No.  34— Looking  at  lean-to. 

Slide  No.  35— Pouring  slab  in  lean- 
to. 

Slide  No.  36— Masonrv  wall. 
Slide  No.   37— Wall   panels   on   lean- 
to. 


Slide  No.  38— Roof  panels  on  lean- 
to. 

Slide  No.  39— Wall  panels  on  build- 
ing.   Forced-hot-air  heating  system. 

Slide  No.  40— Wall  panels  on  build- 
ing. 

The  designer  comes  up  with  many 
new  innovations  and  techniques  rela- 
tive to  the  construction  of  this  tv'pe  of 
project  or  any  such  project— Innova- 
tions and  Techniques  that  not  only 
provide  a  better  facilit\%  but  greatly 
aid  the  men  in  the  field  carrying  out 
the  constnaction.  This,  of  course, 
works  both  ways.  The  man  in  the  field 
can  develop  construction  techniques 
that  when  passed  on  to  the  designer, 
can  change  the  whole  concept  of  the 
design  and  the  finished  project. 

President  Bryant:  Don,  I  would  like 
to  thank  )'0u  on  behalf  of  the  Associa- 
tion for  presenting  a  thorough  and  in- 
teresting report.  If  there  are  any  ques- 
tions, I  am  sure  Don  will  be  able  to 
provide  an  answer.  Well,  Don,  thank 
you,  again. 

Our  next  special  feature  is  an  illus- 
trated address  on  "Special  Design  for 
Protective  Cell  and  Floating  in  Vertical- 
Lift  Span  and  Towers,  Southern  Paci- 
fic's Atchfalava  River  Bridge."  This 
address  will  be  presented  by  Mr.  F.  T. 
Alley,  who  will  be  introduced  by  Mr. 
Tom  Fuller,  engineer  bridges,  Southern 
Pacific,  San  Francisco.  Will  Mr.  Alley 
and  Mr.  Fuller  please  step  to  the  plat- 
fonn. 


Special  Design  for  Protection  Cell  and 

Floating  in  Vertical  Lift  Span  and  Towers 

S.P/s  Atchafalaya  River  Bridge 

By   F.   T.   Alley 
Engineer  of  Bridges,  Southern  Pacific,  Houston,  Tex. 


is     notorious     for 

of   60   feet   plus, 

and     hazardous 


Atchafalava  River  Bridge,  more  com- 
monly called  Berwick  Bay  Bridge,  is 
Southern  Pacific's  crossing  of  the 
Atchafalava  River  in  the  State  of 
Louisiana  between  Morgan  Citv  and 
Berwick. 

To  familiarize  vou  with  the  general 
area,  this  slide  shows  the  Mississippi, 
the  Atchafalava,  Morgan  Citv,  Berwick 
and  Highwav  90  crossing  approximatelx^ 
1,500  ft.  upstream  of  the  railroad 
bridge. 

The     Atchafalava 
swift   current,   depth 
unpredictable     scour 
construction  conditions. 

During  the  1950's,  an  opening  was 
made  at  old  river  and  locks  constructed 
at  Port  Allen  allowing  barge  traffic  a 
shorter  route  to  New  Orleans.  Prior 
to  this,  fishing  boats  and  other  local 
craft  were  the  primary  users  of  the 
waterway  at  Berwick  Bay.  The  shorter 
route  plus  the  marine  industrv  gen- 
erated bv  off-shore  oil  brought  an  ever- 
increasing  {\o\v  of  river  tiaffic  through 
Berwick  13av  swing-span  opening,  112 
ft.  in  width,  located  near  the  west  bank. 

Difficult  route  causes  collisions 

Downstream  barge  traffic  had  to 
change  course  from  the  center  of  the 
river  to  the  west  bank  in  the  1,500-ft. 
distance  between  the  highway  bridge 
upstream  and  the  Southern  Pacific 
bridge  and  negotiate  a  15  deg  cross- 
current through  the  narrow  swing-span. 
This  difficult  navigation  in  some  meas- 
ure contributed  to  numerous  collisions 
which  forced  closure  to  both  marine 
and  rail  traffic  in  order  to  effect  repairs. 

Collisions,   some   of  which   are   illus- 
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trated  by  these  slides,  damaged  rest 
piers,  swing-span  and  adjacent  east 
span.  The  west  rest  pier  shown  here 
was  sheared  approximatelv  5-ft.  below 
the  water  line  with  the  top  portion  dis- 
placed three  feet  downstream  and  IJ/j 
ft.  west. 

The  250-ton  derrick  barge  shown 
here  was  used  to  move  the  top  portion 
of  pier  back  in  j^lace  within  two  inches 
in  each  direction  and  the  pier  was 
doweled  with  25  No.  18S  reinforcing 
bars,  which  were  pressure  grouted. 

In  April,  1966,  the  Secretary  of  the 
Army  declared  Southern  Pacific  bridge 
a  hazard  to  navigation  under  provisions 
of  the  Truman-Hobbs  Act. 

Modjeski  and  Masters,  consulting 
engineers,  were  emplo\ed  to  design 
a  new  lift  span  with  minimum  hori- 
zontal clearance  of  312  ft.  and  vertical 


69 


ro 


B.  &  B.   Proceedings 


clearance  of  75  ft.  as  illustrated  b\-  this 
slide.  Contract  was  awarded  to  Mass- 
man  Construction  Company  of  Kansas 
City,  Missouri  and  construction  began 
in  April,   1968. 

To  protect  new  and  existing  piers 
against  scour,  mattresses  of  willow 
trees,  woven  and  tied  with  cables,  were 
sunk  in  the  area  around  piers  4  and  6. 
(Slides).  You  will  note  mattresses  were 
sunk  h\-  unloading  rock  on  top  of  them. 

Massman  Constmction  Company  slip- 
formed  the  caissons  instead  of  using 
the  conventional  method  of  forming, 
which  proved  to  be  ver\'  successful  on 
this  project.  H-piles  were  driven  to 
support  guide  frames  for  lowering  the 
caissons  (slides).  Caissons  were  poured 
in  10-ft.  lifts,  using  the  bouyancy  of 
the  water  and  load-registering  cable 
hoists  to  equalize  the  load  on  the  guide 
frame.  Slip  fomis  were  jacked  by  use 
of  eight  250-ton  hvdraulic  jacks,  power- 
operated  from  a  one-man  console  unit 
as  concrete  pours  were  made  and  the 
36-ft.  square  caisson  was  lowered  into 
the  river   to   founding   elevation. 

During  the  lowering  of  the  caissons, 
it  was  necessary  to  equalize  load 
on  the  guide  piling.  This  was  done 
b\'  eight  air-operated,  load-registering 
cable  hoists.  The  maximum  load 
transmitted  to  the  guide  frame  was 
calculated  to  be  800  tons  or  100  tons 
per  hoist.  As  the  caisson  was  poured, 
cofferdam  sections  were  attached. 
Slide  shows  slip  form  on  the  left  and 
cofferdam  section  on  the  right. 

These  slides  show  the  cutting  edge 
of  the  caisson  and  the  four  dredge 
wells  in  the  caisson  which  was  founded 
at  —135.  During  the  lowering  of  the 
first  caisson,  obstnictions  were  en- 
countered which  were  found  to  be  old 
bridge  piling  from  the  original  bridge 
built  in  1880.  Excavation  was  made 
in  area  of  the  other  upstream  caisson 
and  15  timber  piling  were  extracted  bv 
use  of  viberatorv  hammer  (slide)  and 
an  extension  to  connect  hammer  to 
piling  for  extraction.     (Slide). 

On  completion  of  caissons,  pier 
shafts   were   poured   inside    cofferdams 


(slides)  and  cap  constructed  with 
concrete  placed  around  tiaisses  connect- 
ing the  pier  shafts.    (Slides). 

Spans  floated  out,  and  in 

As  pier  constiTiction  progressed,  lift- 
span  and  lower  portion  of  tower  spans 
were  erected  on  barges  (shde).  On 
September  5,  1970,  (slides),  during  a 
14-hour  period,  the  two  truss  spans, 
were  floated  out  and  the  new  span 
floated  in  place.  This  was  the  only 
interruption  to  rail  traffic  during  the 
construction  period  (slides  . 

Construction  of  towers,  installation 
of  16-ft.  diameter  sheaves  and  machin- 
erv  followed  ( 5  slides ) .  The  lift-span 
was  opened  to  navigation  on  April  13, 
1971,  without  the  protection  of  a  coni- 
j^Ieted  fender-protection  s\stem. 

The  fender  system  was  designed  to 
consist  of  four  30-ft.  diameter,  rock- 
filled,  sheet-pile  cells.  Unfortunateh-, 
during  December,  1970,  the  upstream 
east  cell  overturned  while  filling  was 
taking  place,  with  cause  attributed  to 
foundation  failure. 

A  studv  of  the  stability  of  the  other 
three  cellular  dolphins  resulted  in  re- 
inforcement of  the  upstream  west  cell 
bv  providing  additional  support  of 
36-in.  diameter,  concrete- filled,  hollow 
steel  piles  driven  outside  the  cell  and 
secured  to  tlie  cell  by  a  steel  frame 
encased  in  a  5-ft.  thick  concrete  cap 
placed  within  the  cell,  (slide).  The 
two  downstream  cells  were  filled  with 
shell  to  decrease  the  foundation  load. 

The  upstream  east  cell  was  replaced 
b\'  a  ]oolvhedron  shaped  concrete  mass 
weighing  approximately  700  tons  sup- 
ported b\-  15  -  36-in.  diameter  con- 
crete-filled hollow  steel  piling.   (Slide). 

Barge  tow  strikes  dolphin 

During  April,  1972,  a  tow  with  six 
loaded  barges  struck  this  dolphin  dis- 
placing the  concrete  mass  6-ft.  down- 
stream of  its  original  location.  Divers' 
inspection  revealed  that  10  of  the  15 
piles    were    broken,    dictating    that   re- 
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moval  and  replacement  at  the  dolphin 
was  necessan'  as  soon  as  practical. 

Remoxal  was  accomplished  hv  use 
o£  shaped  charges  placed  on  piles  at 
predetermined  depth  (slide)  and 
applying  the  pull  of  tugs  totaling  13,200 
h.p.  to  control  placement  of  mass  on 
the  river  bottom.   (Shdes). 

A  replaceemnt  dolphin,  which  we 
call  the  "h\'drocushion,"  was  designed 
to  absorb  a  portion  of  the  impact  forces 
using  water  to  assist  in  retardation 
upon  collision. 

(Slide).  The  support  structure  con- 
sists of  nine  36-in.  diameter  hollow 
steel  piles.  Piles  were  sand  filled  to 
elevation  +8  or  approximateh'  6  ft. 
above  normal  water  level  and  reinforced 
concrete  above  in  order  to  provide  rigid 
support  for  bracing.  Eight  piling  were 
driven  with  2-inch  batter  per  foot  with 
exception  of  center  pile,  which  was 
driven  plumb.  Structural  steel  frame 
of  eight  W14  X  237  beams  is  fabri- 
cated to  resemble  a  "wagon  wheel" 
which  is  secured  to  the  substructure  by 
means  of  anchor  bolts,  circumferential 
welds  to  all  nine  piling,  and  bracing 
from  spokes  to  piling. 

Can  withstand  a  high  impact 

Hundred-ton  chains  and  shackles 
are  attached  to  the  spokes  to  suspend 
the  concrete  sections.  (Slide).  The 
concrete  sections  shown  are  3-ft.  thick 
and  18-ft.  in  height  weighing  104  tons 
each.  Sections  are  secured  together 
by  W36  X  245  beams  bolted  with 
iy-2-in.  diameter  high-strength  bolts  to 
form  a  36-ft.  diameter  nng.  The 
bouvant  weight  of  the  concrete  ring, 
assuming  10-ft.  submerged,  is  317.7 
tons  and  the  weight  of  water  contained 
within  the  ring  is  220.3  tons.  This  com- 
bined weight  of  538  tons  can  be  moved 
5-ft.  on  impact  absorbing  in  excess  of 
3,000  foot-kips  of  energ\'  before  bend- 
ing stresses  of  piling  substructure 
become  excessive. 

Construction  of  this  structure  and 
fender  extension  began  in  August, 
1972.    In  spite  of  five  collisions  dm-ing 


November  and  two  during  December, 
structure  was  readv  to  hang  concrete 
sections  on  December  27.  During  the 
process  of  hanging  the  first  section, 
a  wire  rope  broke  and  the  section  was 
dro]:)ped  to  the  river  bottom.  Until 
August  of  this  year  record  flow  in  the 
Atchafalava  River  would  not  allow 
divers  to  locate  and  retrieve  this  sec- 
tion and  current  was  such  that  con- 
tinued work  on  the  proejct  was  impos- 
sible. Eight  additional  collisions  oc- 
curred during  the  period  of  January 
through  April  with  minor  damage  to 
the  structure.   (Slides). 

The  concrete-ring  section  on  the 
bottom  is  scheduled  to  be  retrieved  and 
hung  in  place  along  with  the  other 
three  sections  dining  the  first  week 
of  October.  It  is  our  sincere  hope  tliat 
the  hvdrocushion  dolphin  will  afford 
prolonged  protection  at  this  location 
far  superior  to  any  heretofore  provided. 

On  closing,  these  slides  show  an 
incident  which  occurred  in  January, 
1972.  A  tow  moving  downstream  evi- 
dentl\'  lost  control  making  an  opening 
through  the  232-ft.  tniss  span  just  east 
of  the  new  lift  span  opening.  Protec- 
tion against  this  kind  of  incident  is 
not  possible  and  such  accidents  can 
only  be  controlled  through  establish- 
ment and  rigid  enforcement  of  rules 
and  regulations  governing  navigation 
through  structures. 

President  Bryant:  Mr.  Allev,  vou  have 
given  us  a  close-up,  inside  view  of  some 
of  the  problems  involved  in  placing  pro- 
tective cells  and  the  solution  to  these 
problems.  We  are  truly  grateful  for 
your  coming  to  this  meeting  and  mak- 
ing vour  presentation.    Thank  you. 

The  last  feature  for  today's  session 
is  one  which  has  aroused  some  contro- 
versv  among  railroad  bridge  people. 
There  are  those  who  sa\-  "It  won't 
work"— while  others  sav  that  \'oids  in 
timber  piling  can  be  grouted  as  easily 
as  grouting  masonr\'  structures.  The 
subject  "Grouting  Timber  Piles  on  the 
Frisco"  will  be  piesented  b\'  Mr.  L.  D. 
Green,  associate  structural  engineer, 
Frisco,   Springfield,  Mo.    Lan\-   Green, 
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though  \oung  in  years— 33  is  old  in 
education  and  experience.  He  earned 
a  B.S.  and  M.S.  degree  in  Civil  En- 
gineering from  the  University  of  Mis- 
souri at  Rolla  and  worked  as  a  research 
associate  at  the  University  of  Illinois 
for  two  \'ears  while  pursuing  further 
graduate    work.     He    then    worked   for 


five  vears  in  structural  design  and  as 
a  consultant,  before  joining  the  Frisco 
in  the  Fall  of  1970.  Besides  being  so 
well  educated,  he  is  also  a  practical 
man,  at  present  in  the  process  of  con- 
stiTicting  his  own  home  in  the  Ozarks. 
Will  Mr.  Green  please  come  to  the 
platform. 


Grouting  Timber  Piles 
On  the  Frisco 

By  L.   D,   Green 
Associate  Structural  Engineer,  Frisco 


When  timber  piling  are  treated  with 
preser\ative,  the  higher  concentration 
is  nearer  the  outside;  therefore,  deca\" 
tends  to  initiate  near  the  center  and 
work  outward,  leaving  a  void  in  the 
piling.  A  piling  is  considered  a  reject 
when  it  has  less  than  6  in.  total  sound 
wood,  adding  the  thickness  of  both 
sides.  Of  the  23,000  panels  of  wood 
bridges  in  the  Frisco  Svstem,  about 
85%  have  piling  driven  before  1931, 
which  makes  the  piling  more  than  40 
years  old  and  therefore  somewhat 
suspect. 

However,  age  is  not  alwa^•s  the  most 
critical  factor.  Some  piling  driven  dur- 
ing the  war  vears  of  the  '40's  is  in 
worse  condition  than  much  older  piling, 
probabl)-  due  to  inferior  treatment 
processes.  Other  factors  affecting  rate 
of  deca\'  are  initial  quality  of  wood, 
local  conditions,  and  climate.  On  the 
Frisco  Sxstem  the  climate  ranges  from 
dry  to  extreme  wet.  Frisco  uses  the 
services  of  the  Osmose  Companv  to 
survev  its  bridges  to  detemiine  the 
extent  of  deca\'  and  also  to  "treat-in- 
place"  to  aiTCst  further  decav. 

The  Frisco  has  a  program  for  system- 
atically replacing  timber  trestles  with 
more     pennanent-tvpe     bridges,      and 
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nonnalh"  we  do  not  dri\e  wood  piling 
except  in  emergencies,  burnouts,  etc., 
or  as  helpers  in  strengthening  pro- 
grams. The  current  (1973;  Bridge 
Program  is  replacing  571  panels  of 
timlDcr  trestle  and  we  will  eliminate 
another  300  or  so  panels  with  retire- 
ments whether  hv  filling  or  otherwise. 
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So  it  looks  as  if  we  will  lower  the  total 
number  of  panels  of  trestle  by  less  than 
1000  this  year. 

A  number  of  additional  factors  be- 
sides decay  of  piling  enter  into  the 
determination  of  which  bridges  will 
be  replaced  in  a  year.  Riding  condi- 
tions, whether  it  catches  drift,  mainte- 
nance records,  etc.  are  also  considered 
and  of  course  the  lines  having  higher 
volumes  of  traffic  get  priority.  It  is 
evident  that  some  timber  trestles  must 
be  repaired  to  maintain  them  in  sei'vice 
until  they  come  up  for  replacement. 
Conventional  repair,  that  is  posting,  is 
slow  and  expensive  from  the  labor 
standpoint,  and  good  timber  is  becom- 
ing increasinglv  harder  to  obtain  and 
more  expensive.  All  of  these  factors 
lead  to  the  search  for  alternative  solu- 
tions to  the  problem  of  repairing  de- 
caved  piling,  and  one  of  these  was  the 
idea  of  injecting  grout  into  the  voids. 

For  a  number  of  years  Frisco  forces 
have  been  using  the  inb-usion-grouting 
system  in  connection  with  masoniy 
structures  and  have  had  considerable 
experience  in  that  line.  So  it  was  per- 
haps not  too  unusual  to  extend  this 
process  to  decayed  piling  (previously 
"treated-in-place" )  with  the  idea  that 
the  void  area  could  be  filled  with  grout 
to  replace  the  missing  timber. 

Test  grouted  specimens 

Credit  must  be  given  to  Mr.  Bryant 
for  pursuing  this  idea.  He  prepared 
six  test  specimens  which  were  5-ft. 
lengths  of  piling  removed  from  service 
because  of  decay  (slide).  Two  of  these 
had  been  pressure-grouted  in  the  void 
areas  and  the  other  four  had  not.  One 
grouted  specimen  (slide)  and  one  non- 
grouted  specimen  failed  in  the  range 
between  60  and  65  tons.  The  other 
four  specimens  did  not  fail  within  the 
limits  of  the  machine  (100  tons).  Be- 
cause of  the  limitation  of  the  testing 
machine  and  because  of  the  wide  varia- 
tion in  pile  sections,  further  tests  on 
full-sized  piling  were  not  attempted. 
After  these  tests  all  six  of  the  speci- 
mens were  split  open  to  show  the  ex- 


tent of  the  voids.  In  both  grouted 
specimens,  the  grout  apparently  filled 
the  void  completely  (slide),  as  the 
grout  core  confonned  with  all  the 
irregularities  of  the  void  (3  slides). 

To  simulate  the  effect  on  smaller 
piling  which  could  be  tested  within 
the  capacity  of  the  testing  machine,  5  - 
4-in.  diameter  wood  posts  1-ft.  in 
length  were  tested.  Two  posts  had 
2-in.  dia.  holes  drilled  full  length,  1 
grouted  and  1  not  grouted— 2  had  2-in. 
dia.  holes  drilled  6-in.  deep  with 
tapered  points,  1  grouted  and  1  not 
grouted— and  one  was  left  solid.  In 
these  tests,  the  grouted  specimens 
failed  at  a  higher  load  than  iheir  non- 
grouted  counterparts,  with  the  failure 
load  for  the  grouted  specimens  approxi- 
mating that  of  the  solid  post. 

The  decision  was  made  to  apply  tliis 
idea  to  a  number  of  full-sized  stiuctures 
under  actual  load  conditions.  The  first 
such  structure  was  Bridge  L-173.3  over 
the  Neosho  River  near  Miami,  Okla- 
homa. After  one  year,  no  evidence  of 
anv  distress  of  any  sort  in  the  grouted 
piling  can  be  detected. 

To  date,  three  timber  bridges  have 
received  the  grout  treatment.  Some 
modifications  to  the  procedure  ha\'e 
been  made  and  are  being  made  as 
experience  is  gained  in  this  area.  The 
following  slides  were  taken  during  the 
week  of  July  23-27  at  Bridge  R-777.0 
over  Beaver  Creek  between  Kimbrough 
and  MacMillan,  Ala.  (slide).  It  has  a 
14-panel  trestle  north  ap]:)roach,  2  - 
33-ft.  deck-plate  girders  on  pile  piers 
and  a  4-panel  trestle  south  approach, 
all  open  deck.    It  was  dri\en  in  1930. 

Equipment  and  Mix 

All  equipment  (with  the  exception 
of  electric  hand  drills)  was  air- 
operated.  Air  was  supplied  by  a 
Gardner-Denver  185  cfm.  Rota  Screw 
air  compressor  powered  hv  a  gasoline 
engine  (slide).  The  mixer  was  a  single- 
tub  air-mixer  Model  SA-12  from 
Masonr\-  Equipment  Co.  (slide)  and 
had  a  water-batching  tank  on  it.  The 
mix  was  the  following: 
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13  gal.  water  (])re-measured  hx 
batching  tank). 

2  -  94#   bags  Portland  Tvpe  1 
cement. 

1  -  75 #  bag  Alfesil  Fly  Ash  from 

Cone.  Chem.  Co. 
1-2  2/3 #  bag  Intrusion  Aid  from 

Cone.  Chem.  Co. 
16  Scoops   (about  4  cu.  ft.)   sand. 

This  mix  makes  a  non- shrink  grout  and 
one  batch  makes  about  60  gal.  of  grout. 
On  the  average  it  took  about  one  batch 
of  grout  to  inject  one  bent.  (Note  the 
grout  injection  nozzle  to  the  right  of  the 
mixer).  The  mixing  tub  fed  a  2/o-in. 
Simplex  Grout  Pump  (slide). 

The  mixture  was  fed  into  the  intake 
funnel  of  the  pump  through  a  screen 
so  that  an\'  lumps  coming  from  the 
mixer  could  be  broken  up  and  worked 
through  the  screen  or  discarded.  The 
pump  operated  continuously  with  the 
grout  being  recirculated  when  not  be- 
ing injected  into  ihe  piling.  Water  for 
the  mix  and  for  clean-up  operations 
was  supplied  b\'  a  Gardner-Denver  air- 
actuated  water  pump  Model  AB  1500 
(size  3X2X3)  (slide).  The  screened 
intake  for  the  water  pump  was  placed 
in  the  stream  which  ran  under  the 
bridge.  (A  spare  water  pump  is  con- 
sidered a  vital  piece  of  equipment  to 
have  on  the  site  to  insure  that  all  equip- 
ment and  hoses  could  be  cleaned  up 
in  case  of  a  breakdown  in  the  first 
pump. 

The  air  compressor,  mixer,  grout 
pump  and  materials  for  the  mix  were 
located  on  a  platform  at  the  end  of 
the  bridge  (slide).  We  are  planning 
to  have  them  high-rail  mounted  in  the 
future  and  perhaps  to  have  a  portable 
platfonu  also.  The  three  hoses  visible 
in  the  slide  are:  (1)  an  air  line  to 
the  water  pump  located  at  the  edge 
of  the  stream;  (2)  the  water  line  from 
the  pump  to  the  water  batching  tank, 
and  (3)  the  grout  line  from  the  grout 
pump  to  the  injector  nozzle  (slide). 
Here  you  see  the  water  pump  again 
with  the  air  and  water  lines  connected 
to  it.  The  electric  drills  and  portable 
generator  were  a  standard  part  of  the 
B&B  gang's  regular  ecfuipment. 


Operation 

The  first  step  (sHde)  in  the  grouting 
operation  is  the  drilling  of  holes  into 
the  void  space  (slide).  The  report  from 
the  Osmose  Co.  survey  is  studied  to 
deten-nine  the  location  of  the  voids. 
A  number  of  %-in.  dia.  holes  are  then 
drilled  into  the  void  area.  The  extent 
and  size  of  the  void  is  verified  by  use 
of  a  shell  thickness  indicator  (slide). 
All  voids  greater  than  3-in.  in  diameter 
will  be  grouted  and  those  less  than 
3-in.  in  diameter  will  be  ignored,  ex- 
cept of  course  if  a  void  less  than  3-in. 
in  diameter  connects  with  a  larger  void 
it  will  be  grouted  in  the  process  of 
grouting  the  larger  void. 

A  close-up  view  of  the  indicator  is 
shown  on  the  next  slide  (slide  by 
Osmose  Co.).  The  small  holes  also 
serve  as  relief  openings  for  the  grouting 
operation  and  indicate  the  level  of  the 
grout  as  will  be  seen  later.  Pole  climb- 
ing equipment  is  used  to  reach  higher 
parts  of  the  bridge  (shde).  As  before, 
the  thickness  of  the  shell  is  checked 
(slide).  Larger  holes  (I'/i-in.  dia.) 
are  also  drilled  into  the  voids  for  place- 
ment of  the  grout  injection  nozzle 
(slide).  (A  new  drill  much  lighter  in 
weight  has  been  obtained  since  this 
slide  was  taken.) 

Where  the  thickness  of  the  shell  is 
indicated  to  be  less  than  3-in.,  60d 
nails  are  driven  into  the  void  (slide). 
A  washer  is  placed  on  the  nail  before 
driving  to  increase  the  bearing  area 
under  the  head  (slide).  Nails  are  used 
instead  of  deformed  dowels  because 
they  don't  require  drilling  and  are 
readily  available   (also  they  cost  less). 

If  the  thin  shell  shows  considerable 
cracking  to  indicate  a  possibility  of 
difficulty  in  containing  the  grout,  it 
is  banded  with  metal  packing  crate 
bands  (slide).  Another  view  of  the 
banding  operation  (slide).  This  type 
bander  required  the  bands  to  be  de- 
formed with  a  pointed  punch  (slide). 
This  slide  shows  the  bander  a  little 
more  clearly.  Another  view  of  the  nail- 
ing (shde).  (Note  the  washer  on  the 
nail).     The    next   slide    shows    a    bent 
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drilled,  banded  and  nailed  read\'  for 
grouting  (slide). 

On  diis  job  the  voids  were  washed 
out  with  water  prior  to  being  grouted 
(slide).  It  is  my  understanding  that 
current  procedure  is  to  blow  them  out 
with  air.  (This  slide  is  included  an\'- 
wav  because  it  shows  the  grout  nozzle 
in  place  more  clearh'  than  the  others 
I  have).  The  next  two  slides  are  also 
of  the  washing  operation,  but  are  in- 
cluded because  they  show  evidence 
of  rather  extensive  void  systems  (2 
slides).  We  clean  out  the  voids  by 
inserting  the  injector  nozzle  near  the 
top  of  the  void. 

For  grouting,  the  injector  nozzle  is 
inserted  and  tightened  in  one  of  the 
large-diameter  holes  toward  the  bot- 
tom of  the  void.  As  grout  is  pumped 
into  the  void,  it  escapes  at  the  other 
holes  (slides).  In  this  slide,  grout  is 
just  beginning  to  escape  from  the  small 
hole  near  the  center  of  the  picture.  As 
soon  as  the  grout  begins  to  escape  a 
treated  wood  plug  is  driven  into  the 
hole  (slide).  In  this  slide,  the  work- 
men are  getting  ready  to  plug  one  of 
the  large  holes.  Safetv  goggles  are  a 
necessitv  for  this  operation   (slide). 

The  grout  is  injected  under  pressure 
and  sometimes  escapes  unexpectedb' 
from  unexpected  places.  Another  view 
of  the  grouting  operation  (slide). 
Grout  is  running  out  from  a  hole  on 
the  near  side  of  the  pile  while  the 
workman  is  plugging  a  hole  on  the 
back  side.  Large  cracks  were  stuffed 
with  paper  and  smaller  cracks  could 
often  be  sealed  hv  rubbing  drv  cement 
into  them.  Sometimes  a  crack  will  begin 
to  open  due  to  the  internal  pressiu'e  of 
the  grout.  When  this  happens,  the 
grouting  operation  has  to  be  suspended 
temporarilv  until  the  ]oile  can  be 
banded. 

(Slide  In  this  slide  a  void  in  the 
top  of  the  cut-off  piling  is  being 
grouted  (note  the  paper  stuffing). 
This  is  an  old  posting  job,  but  onh' 
recentlv  has  it  received  the  in-place 
treatment.  A  concrete  collar  will  be 
placed  later  around  the  joint  (slide). 
Sometimes  the  void  extends  up  to  the 
cap. 


Concrete  Collars 

Where  a  pile  has  previously  been 
posted  at  or  near  the  ground  line,  the 
joint  is  reinforced  with  a  concrete  col- 
lar. First  a  number  of  nails  are  driven 
into  the  piling  above  and  below  the 
joint  ( slide ) .  ( This  is  a  more  recent 
posting  job).  Then  a  piece  of  wire 
mesh  reinforcing  is  placed  around  the 
joint  and  tied  to  the  nails  (slide).  (The 
piling,  reinforcing,  etc.  must  be  washed 
off  before  grouting). 

The  f oi-ms  are  next  ( slide ) .  Another 
view  of  forms  and  reinforcement 
( slide ) .  The  fonns  are  filled  with 
aggregate  (slide)  and  injected  with 
grout  (slide).  A  special  nozzle  was 
made  from  a  length  of  34-in.  pipe  for 
this  purpose.  When  full,  the  top  was 
struck  off  (sHde).  The  collar  was  al- 
lowed to  set  for  a  couple  of  days 
(slide)  and  the  fonns  were  removed 
(slide).  The  finished  collar  (slide) 
provides  reinforcement  for  the  joint. 

Men  required 

The  crew  on  this  job  consisted  of  a 
Division  B&B  gang  (foreman  and  6 
workers)  under  supen'ision  of  a  super- 
visor from  the  System  Bridge  Depar- 
ment  who  was  familiar  with  the  opeia- 
tion  and  equipment.  One  man  operated 
the  mixer,  one  man  operated  the  grout 
control  valve  and  tended  the  grout 
pump.  Two  men  were  required  to 
operate  the  nozzle  and  plug  holes,  and 
the  remaining  men  were  available  for 
drilling,  handling,  nailing,  etc. 

After  one  year 

The  following  two  slides  were  taken 
Sep.t  6,  1973  at  Bridge  L-173.3  over 
the  Neosho  River  near  Miami,  Okla. 
(slide).  This  bridge,  as  was  mentioned 
earlier  was  selected  as  the  first  bridge 
to  receive  this  treatment  and  these 
slides  show  how  it  looks  after  having 
been  in  service  for  one  xear  following 
the  treatment.  A  tvpical  pile  (slide) 
which  had  a  thin  shell  (as  evidenced 
hv  the  nailing  that  has  been  done) 
seems  to  be  functioning  perfectly. 
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Summary 

Evidence  to  date  seems  to  indicate 
that  this  method  of  pressure  grouting 
the  voids  in  pihng  (after  having  pre- 
viously given  them  in-place  preserva- 
tive treatment)  provides  a  structurally 
sound  and  economical  method  for  up- 
grading piling  which  has  experienced 
some  deca\-.  In  fact,  by  this  method 
some  piling  can  be  repaired  which 
would  normally  be  considered  rejects. 
At  the  present,  the  Frisco  is  satisfied 
uith  the  perfoiTnance  of  such  piling 
and  plans  to  continue  and  expand  this 
practice. 

President  Bryant:  Thank  vou,  Larry, 
for  an  extremely  interesting  report. 
Please  accept  the  thanks  of  our  Associa- 
tion. 

This   concludes   the  meeting  for  to- 


day. We  have  been  fortunate  to  have 
had  so  many  timely  and  interesting 
reports  and  each  speaker  deserves  the 
appreciation  of  this,  our  Association. 

Before  adjourning,  I  would  like  to 
remind  you  of  the  REMSA  Banquet 
tonight  at  7:00  P.M.  Most  of  you  need 
no  reminding,  but  for  those  who  are 
here  for  the  first  time,  may  I  add  that 
the  Annual  Banquet,  sponsored  by  our 
good  friends  of  REMSA,  is  the 
social  highlight  of  our  convention.  If 
you  have  not  received  a  ticket,  you  may 
secure  one  at  the  Registration  Desk 
which  is  still  open. 

The  final  session  of  this  convention 
begins  at  9:30  A.M.  tomorrow  morning 
in  Parlor  "A",  Williford  Room.  It  will 
include  our  business  session,  two 
Special  Committee  reports  and  the  elec- 
tion of  officers.  Each  one  is  m-ged  to 
attend.   This  meeting  is  now  adjourned. 


MORNING  SESSION 

September  19,  1973 
Williford  Room  .  .  .  Parlor  "A" 


President  Bryant:  Will  the  meeting 
please  come  to  order.  Good  morning, 
members  and  guests.  Welcome  to  the 
final  session  of  the  78th  Annual  Con- 
vention    of     the     American     Railwav 


Bridge  &  Building  Association.  The 
total  registration  at  this  time  is  748. 
The  REMSA  banquet,  with  its  excep- 
tionally delightful  entertainment,  was 
attended  bv  927   people  last  evening. 


BUSINESS  SESSION 


If  the  officers  and  directors  of  our 
Association  will  please  come  forward, 
we  will  begin  our  business  session. 


(Officers  and  directors  came  to  plat- 
form ) 

The  following  reports  concerning  the 
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business  affairs  of  the  Association  will  Report  of  Secretary 

be  presented  bv  the  responsible  officer 

or  committee  chaii-man.    These  reports  You   will   recall   that   our    Secretary, 

are  for  the  information  and  enlighten-  ^^.^     ^^^^   Wilson,    was    unable    to   be 

ment  of  each  Association  member.     It  .^^^^^^  ^^^..       ^^^  introduction  of  offi- 

is   hoped   that   interest   will    be    stimu-  » r      i          r                   01       • 

lated   so  that  each   person   is   a   better  c^^"^'    Mondav   afternoon.     She   is   now 

informed  member.    No  doubt  questions  with  us  and  will  present  the  Secretary's 

will   be   raised    in    your   mind    and   an  report.    It  is  with  considerable  pleasure 

attempt   will   be    made    to    answer    all  that    I    present    our    most    competent 

questions  you  may  have.    However    it  Secretary,  Mrs.  Ann  Wilson. 

will   be   appreciated  it   you   will   with-  -^ 

hold   your   questions   until   all   business  President    Bryant:     Thank   you,    Mrs. 

reports  have  been  presented.  Wilson. 


Secretary's  Report 

Period  September  15,  1972  to  September  10,  1973 

ACTIVE  MEMBERSHIP: 

Total  Active  Members,  September   15,   1972    469 

New  Active  Members  since  September  15,   1972    35 

Reinstated — Paid  back  dues   2 

506 

LESS  :    Resigned  account  retirement,  etc 8 

Transferred  to  Life 7 

Reported  deceased    4 

Dropped  for  non-payment  of  dues   28  47 

TOTAL  ACTIVE  MEMBERS 459 

ASSOCIATE  MEMBERS: 

Total  Associate  Members,  September  15,   1972    76 

New  Associate  Members  since  September  15,  1972    5 

Reinstated — Paid  back  dues 1 

82 

LESS:    Resigned  account  retirement,  etc 3 

Transferred   to  Life    1 

Dropped  for  non-payment  of  dues    5 9 

TOTAL  ASSOCIATE  MEMBERS  73 

LIFE  MEMBERS: 

Total  Life  Members — Septemper   15,   1972    145 

Transferred  from  Active  Membership        7 

Transferred  from  Associate       1 

153 

LESS  :    Reported  Deceased 11 

Transferred  to  Honorary 1 12 

TOTAL  LIFE  MEMBERS 141 

HONORARY  MEMBERS: 

Total  Honorary  Members — September  15,   1972    9 

Transferred  from  Life  to  Honorary    1_ 

TOTAL  HONORARY  MEMBERS    10 

TOTAL  MEMBERSHIP  ALL  CLASSES— SEPTEMBER  10,  1973 683 

Report  of  Treasurer 
Mr.   Huffman,   will  you   please   present  the  Treasurer's  report. 
President    Bryant:    Thank    you,    Mr.    Huffman. 


78  B.  &  B.  Proceedings 

Treasurer's  Report 

Period  September  1,  1972  to  August  31,  1973 

Balance  August  31,   1972    $3,422.77 

RECEIPTS: 

Dues      $3,409.23 

1971  Advertising       1,163.77 

1972  Advertising       6,205.22 

1972  Convention  Receipts      163.73 

Miscellaneous      22.55  10,964.50 

$14,387.27 
DISBURSEMENTS: 

Salaries  (Secretary  &  Assistant)    $2,788.80 

FICA  (On  payroll)    156.03 

Office  Rent,  Telephone,  Etc 514.13 

Stationery  and  Printing 486.60 

Postage      277.35 

Office  supplies    136.74 

1971  Advertising  (The  American  Publishing  Co.)    766.19 

1972  Convention  Expenses 130.00  "^ 

Miscellaneous 235.75 

State  of  111.,  Unemployment  Tax 56.48 

1972  Advertising  (The  American  Publishing  Co.)    934.01 

Federal  Unemployment  Tax 8.82 

1972  Proceedings      375.00 

Membership  Certificates  &  Awards    172.29  $   7,038.19 

BALANCE— AUGUST  31,   1973    $  7,349.08 

HOMEWOOD  FEDERAL  S/L  ASSN 7,693.01 

$15,042.09 

Report  of  Auditing  Committee 

Mr.  Schlaf,  chainiian  of  the  Auditing 
Committee,  will  now  present  the  re- 
sults of  the  audit  bv  his  Committee. 

Report  of  Auditing  Committee 

TO  MEMBERS  OF  THE  AMERICAN 

RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION 

Gentlemen : 

The    undersigned    have    examined    the    books    of    the    Secretary    and    report    of    the 

Treasurer  for  the  period   from  September    1,    1972    to   August    31,    1973,   inclusive,    and 

have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 
E.   R.   Schlaf,   Chairman 
H.   F.   Lucas 
H.   M.   Wilson 

President    Bryant:    Thank    vou,    Mv.  It    has    been    moved    and    seconded 

Schlaf.  that   the   reports   be    accepted.     All   in 

You  have   heard   the   repoits   of   the  favor  say  "Aye".    All  opposed  say  "No". 

Association     Secretarv,     Treasurer    and  The  motion  is  carried  and  the  reports 

Auditing  Committee.    Is  there  any  dis-  are  accepted, 
cussion  regarding  these  reports? 

Hearing    none,     I    will    entertain    a  Report  of  Resolutions  Committee 
motion  that  the  reports  be  accepted  as 

given.    (Motion  made)  Will    Mr.    Gould,    ChaiiTnan    of   the 

Is    there    a    second?     (Motion    Sec-  Resolutions  Committee  please  give  his 

onded)  report. 
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Report  of  Resolutions  Committee 

Mr.  President,  at  the  close  of  this  78th  Annual  Convention  of  the  American  Rail- 
way, Bridge  and  Building  Association,  the  Resolutions  Committee  offers  the  following 
resolutions : 

BE  IT  HEREBY  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  Dr.  Kenneth  Hildebrand  for  his  message  of  spiritual  assurance. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  expressed 
to  the  prominent  speakers  who  gave  their  time  and  so  capably  shared  their  wisdom 
and  counsel  with  us,  especially  AREA  President,  Mr.  D.  V.  Sartore,  Mr.  Alan  Boyd, 
president  of  Illinois  Central  Gulf,  Mr.  R.  J.  Gill,  Staff  Engineer,  DOT  High  Speed 
Ground  Test  Center,  Mr.  R.  D.  Shaver,  superintendent  of  safety  -  system,  Atchison, 
Topeka,  Santa  Fe,  Mr.  R.  C.  Grayson,  president,  St.  Louis-San  Francisco,  Mr.  E.  R. 
Schlaf,  superintendent  fire  prevention,  Illinois  Central  Gulf  and  Dr.  Carl  S.   Winters. 

BE  IT  ALSO  RESOLVED  that  the  Association  express  its  appreciation  to  REMSA 
and  to  REMSA  President,  Mr.  L.  A.  Grego  and  his  staff  who  so  generously  provided 
us  with  a  most  splendid  banquet  and  evening  of  entertainment. 

BE  IT  FURTHER  RESOLVED  that  our  thanks  be  expressed  to  Mrs.  N.  D. 
Bryant  and  Mrs.  R.  H.  Peak  and  their  committees,  for  their  efforts  in  arranging  regis- 
tration and  entertainment  for  our  \vives,  and  to  the  untiring  efforts  of  the  ladies  who 
assisted  in  registration. 

AND,  BE  IT  FINALLY  RESOLVED  that  the  Association  express  its  thanks  to 
its  Chairman  and  their  committees  for  their  fine  work  in  preparing  the  reports  which 
were  presented  at  the  convention,  also,  to  Simmons-Boardman  Publishing  Corporation 
and  its  representatives  for  their  capable  assistance,  to  the  Chicago,  Rock  Island  and 
Pacific  Railroad,  Illinois  Central  Gulf,  and  the  Chicago  &  North  Western  Transporta- 
tion Company  who  provided  assistance  at  the  registration  desk,  to  the  management  and 
staff  of  the  Conrad  Hilton  Hotel  for  their  attentive  cooperation  and  warm  hospitality, 
as  well  as  to  the  members  of  our  executive  committee  and  to  our  President,  Mr.  N.  D. 
Bryant,  who  has  spent  so  much  of  his  own  personal  time  and  effort  in  guiding  the 
affairs  of  our  Association   over   the   past   year. 

Mr.  President,  we  recommend  these  resolutions  be  made  a  part  of  the  official 
record  of  this  association,   and   that  copies  be   presented   to   all   concerned   parties. 

Respectfully  submitted, 
Donald  C.   Goidd    (signed) 
I  D.    C.   Gould,    Chairman 

\  President    Bryant:     Thank    ^'Oll,    Mr. 

Gould. 

Report  of  necrology  committee 

The  Chairman  of  the  Necrology 
Committee,  Mr.  Corbett,  was  unable  to 
be  here  so  Mr.  Hughes,  a  member 
of  this  Committee,  will  present  this 
report. 

Report  of  Necrology  Committee 

1972  -  1973 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION 

It  is  with  grief  and  regret  that  we  report  the  known  loss  of  fifteen  (15)  members 
through  death  during  the  past  year.  It  is  possible  that  other  members  have  passed 
away  during  the  year  of  whom  we  have  no  information.  If  you  know  of  any,  please 
report  their  names  to  the  Secretary.  The  following  have  been  reported  since  our  last 
Annual  Meeting  in  September  1972. 

ACTIVE  MEMBERS  TITLE-LOCATION  JOINED         DECEASED 

H.  T-  Madvig  Assistant  Engineer  1959  1971 

C.M.S.P.&  P.  Railroad 

Minneapolis,Minn. 
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ACTIVE  MEMBERS  TITLE-LOCATION 

E.  Osland  Office  Engineer 

A.T.&  S.F.  Ry.  Co. 

Chicago,  111. 
S.  G.  Wintoniak  Staff  Engineer  ,^ 

Penn  Central  Trans.  Co. 

Philadelphia,  Pa. 
W.  J.  Witek  Asst.  Chief  Carpenter 

C.M.S.P.&  P.  Railroad 

Chicago,  III. 
D.  W.  Converse  Bridge  Engineer 

Akron,  Canton  &  Youngstown  R.R. 

Akron,  Ohio 
H.  M.  Dick  Supvr.  of  Structures 

Pennsylvania  R.R. 

Harrisburg,  Pa. 
A.  A.  Hampton  B.&  B.  Supervisor 

Missouri  Pacific  R.R. 

Monroe,  La.     • 
J.  E.  Heck  B.&  B.  Supervisor 

Chesapeake  &  Ohio  R.R. 

Ashland,  Ky. 
H.  E.  Jackman  Master  Carpenter 

Baltimore  &  Ohio  R.R. 

Chillicothe,  Ohio 
W.  S.  Lacher  Secretary 

American  Railway  Engr.  Assoc. 

Chicago,  111. 
L.  A.  Luther  Service  Engineer 

Ingersoll  Rand  Co. 

Palo  Alto,  Ca. 
S.  K.  Mason  Chief  Engineer 

Texas  Mexican  Railway 

Laredo,  Texas 
W.  J.  Phillips  Bridge  Inspector 

Southern  Pacific  Trans.  Co. 

Oakland,  Ca. 
C.  R.  Taggart  B.&  B.  Supervisor 

New  York  Central  R.R. 

Indianapolis,  Ind. 
J.  L.  Varker  Special  Engineer 

Delaware  &  Hudson  R.R. 

Carbondale,  Pa. 


JOINED         DECEASED 

1961  1973 


1953 


1968 


1973 


1972 


1940 

1972 

1942 

1973 

1947 

1972 

1938 

1972 

1944 

1971 

1922 

1972 

1945 

1972 

1950 

1973 

1925 

1972 

1935 

1972 

1936 

1972 

Respectfully  submitted, 
R.  K.  Corbett,  Chairman 


President 
Hughes. 


Bryant:    Thank    you,    Mr. 


Presents  appreciation  certificates 

Each  year,  three  new  Directors  are 
elected  to  serve  our  Association;  and 
each  year,  after  three  years  of  devoted, 
donated  service  to  the  Association, 
three  Directors  leave  the  Board.  It  was 
felt  that  these  men  deserved  some  form 
of   recognition   for   the   man   hours    of 


service  thev  had  given  our  Association. 
Consequently,  certificates  have  been 
made  to  present  to  these  Directors  as 
recognition  by  this  Association. 

Will  Tom  Fuller,  immediate  Past 
President,   please   come   forward. 

Tom,  I  just  explained  to  the  mem- 
bership the  thinking  behind  our  deci- 
sion to  present  certificates  of  recogni- 
tion to  the  retiring  Board  members. 
However,  I  purposefully  left  something 
out.    You,  more  than  anv  man  serving 
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on  the  Board,  know  of  the  extra  hours 
required  to  serve  for  three  years  as 
Diector.  Also,  you  know  of  all  the 
extra  time  required  to  serve  an  addi- 
tional three  years  as  an  officer.  Six 
vears  is  a  long  tifne  to  devote  to  an 
organization,  and  that  is  the  time  you 
have  so  generously  given  to  the  Amer- 
ican Railway  Bridge  &  Building 
Association.  This  time  given  as  Direc- 
tor, Vice  President  and  President!  I 
should  also  add  to  this  a  seventh  year, 
serving  our  Association  as  Past  Presi- 
dent. I  personally,  appreciate  all  of 
your  guidance  and  help  and,  speaking 
as  the  Association  President,  T  wish  to 
thank  vou  for  the  membership.  It  is 
with  great  pleasure  that  I  now  present 
to  vou  this  certificate. 

Fuller  thanked  Association. 

Tom,  since  you  are  alreadv  up  here, 
I'd  like  to  request  you  to  assist  in  one 
more  thing.  Will  you  present  these 
certificates  to  those  retiring  directors 
who  served  last  year  under  vour 
PesidencN'. 

(Fuller  called  Chambers,  Fiame  and 
Hobbs  to  front  and  presented  certifi- 
cates ) . 

Thank  you,  Mr.  Fuller.  I  feel  that 
this  Association  owes  a  great  amount 
of  thankful  gratitude  to  these  men. 

Will  Messrs.  Iwinski  and  Pritchett 
please  stand.  Mr.  Corbett,  as  previouslv 
mentioned,  could  not  be  with  us  todav. 

Jerry,  Jim— we  realize  that  no  words, 


spoken  or  written,  can  adequately  re- 
pay you  for  the  many,  many  hours  you 
have  given  to  this  Association  during 
the  three  years  you  have  so  conscien- 
tiously sei-ved  as  Directors.  We  know 
that  you  have  taken  time  awav  from 
your  families,  from  your  friends,  from 
your  job— and  yes,  from  yourself— to 
conduct  the  affairs  of  our  Association. 
These  pieces  of  paper  can  never  return 
those  lost  hours  to  you,  but  what  these 
j^ieces  of  paper  do  say  to  you  is  that 
all  700  plus  members  of  our  great 
organization  appreciate  what  you  have 
done,  that  we  thank  you  from  the  bot-. 
tom  of  our  hearts  for  your  contribution 
and  that  we  shall  be  eternallv  grateful 
for  you  having  served  as  a  Director! 

( Presented  Certificates ) 

Is  there  anv  further  new  business? 
If  not,  the  business  session  is  adjourned 
and  the  Officers  and  Directors  are 
excused. 

The  next  item  on  the  agenda  is  the 
report  of  Special  Committee  No.  2— 
'Precast  Concrete  Caps  for  Timber 
Bents,  Steel  and/or  Concrete  Piling". 
The  chaiiTnan  of  this  Committee  is  Mr. 
Jim  Payne,  division  engineer,  Frisco, 
Memphis,  Tenn.  The  sponsor  is  Mr. 
J.  W.  Davidson.  Will  these  two  gentle- 
men and  all  members  of  their  commit- 
tee please  come  to  the  speaker's  table 
and  present  their  report.  You  are  urged 
to  ask  questions,  or  provide  additional 
information  following  the  report. 


Precast  Concrete  Caps  for  Timber 
Bents,  Steei  and/or  Concrete  Piling 


Report  of  Committee 


COMMITTEE — J.  Payne.  Chairman,  division  engineer,  S.L.-S.F..  Mempiiis,  Tenn.:  G.  L.  Tysincer,  Vice 
Chairman^  asst.b&b  supvr.,  Clinch.,  Erwin,  Tenn.;  J.  ^'.  Davidson,  Vice  Chairman^  asst.dir.br.engrg.,  B.N.,  St. 
Paul,  Minn.:  J.  W.  DeValle,  ch.engr.-br..  Sou..  Atlanta,  Ga. ;  T.  L.  Fuller,  engr.br.,  S.P.,  San  Francisco, 
Calif.;   and   J.   M.   Helm,   designer,   I.C.G.,    Chicago. 


J.  Payne 

The  first  thing  that  ha.s  to  be  con- 
sidered in  the  use  of  precast-concrete 
caps  is  the  detennination  of  when  a 
bridge  is  to  be  considered  for  this  kind 
of  construction.  In  taking  a  broad  sur- 
v'e\'  of  most  of  the  raih-oads  throughout 
the  United  States,  it  was  decided  to  dif- 
ferentiate between  timber  bridges  and 
the  more  permanent  type  bridges. 

In  dealing  with  timber  bridges 
founded  on  timber  piling,  precast- 
concrete  caps  are  used  both  in  the 
maintenance  of  existing  bridges  and 
in  the  construction  of  new  timbei^ 
bridges.  Relatively  few  railroads  are 
todav  still  programming  large-scale  re- 
placements in  kind  of  existing  timber 
bridges.  Manv  of  these  railroads  are 
using  precast-concrete  caps  on  timber 
piling  because  the  precast  concrete  cap 
will   resist   crushing   on    the   pile   head 


and  also  will  provide  a  more  uniform 
load  distribution  to  the  piling. 

The  installation  of  a  precast-concrete 
cap  on  a  new  bridge  is  somewhat  dif- 
fent  from  the  installation  of  a  precast- 
concrete  cap  on  an  existing  bridge.  In 
new  construction  the  caps  mav  be  de- 
livered to  the  bridge  site,  unloaded  and 
subsequently  installed  using  the  bridge 
crane  that  drives  piling  for  the  bridge. 
All  of  this  is  done  prior  to  the  deck 
being  constructed.  In  this  installation 
the  anchoring  of  the  cap  to  the  piling 
presents  no  problem  as  the  cap  is 
ckifted  to  the  piling  through  precast 
holes  in  the  cap.  The  new  chord,  of 
course,  is  anchored  to  the  cap  by  means 
of  hardware,  such  as  angle  irons,  etc. 
Details  of  the  anchoring  will  be  dis- 
cussed later  in  this  report. 

The  use  of  precast-concrete  caps  on 
existing  timber  bridges  is  somewhat 
different  in  nature,  as  more  things  have 
to  be  taken  into  consideration.  Several 
railroads  have  gone  to  the  exclusive  use 
of  precast-concrete  caps  in  maintenance, 
while  a  nimiber  of  railroads  onlv  use 
precast-concrete  caps  in  an  out-of-face 
replacement  procedure  whereby  thev 
install  all  concrete  caps  and  then  use 
the  good  timber  caps  on  secondan^ 
main  lines  and  branch  lines  or  other 
locations. 

One  fjuestion  came  up  as  to  whether 
it  is  feasible  to  spot  concrete  caps  in 
bridges  onlv  at  locations  where  the  cap 
is  bad.  Different  opinions  were  re- 
ported bv  various  railroads  on  this, 
largelv    dependent    on    the    availabilitv 
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of  suitable  work  equipment  for  han- 
dling the  heavy  caps. 

Need  Hi-Rail  crane 

The   railroads    that   use    precast-con- 
crete  caps   exclusiveh^   in   their   bridge 
maintenance,  do  so  mainlv  because  their 
bridge  gangs  are  equipped  with  a  Hi- 
Rail  crane  capable  of  handling  the  pre- 
cast cap.    Consequently  spotting  in  of 
the  caps  presents  no  problem.    On  rail- 
roads where  the  bridge  gangs  are  not 
;        equipped  with  a  Hi-Rail  crane,  replac- 
"        ing  a  timber  cap  with  a  concrete  cap 
l        would  present  a   problem,   and   conse- 
'.  1      quentlv    the\"    would    probabK"    use    a 
wood   cap   in   an   emergenc\'   situation. 
However,     on    these     roads     where     a 
bridge  had  several  caps  that  were  pro- 
gammed     for    replacement,     prior     ar- 
rangements would  be  made  to  have  a 
crane  available  to  spot  in  the  concrete 
caps  in  the  bridge.    As  an  example,  sa\- 
a    20-bent    timber    bridge    had    six    or 
seven  bad  caps.   Practically  all  railroads 
would  feel  that  this  would  justify  ship- 
.'      ping  six  concrete  caps  to  the  biidge  and 
A        making  a  crane  available  for  the  B&B 
' )     gang  to  install  them. 

I  Most   I'ailroads    make   no    distinction 

between  open-deck  pile  and  ballast- 
deck  pile  trestles  in  determining  where 
concrete  caps  should  be  used.  How- 
ever, the  installation  of  the  cap  itself  is 
entirely  different,  particularly  the  an- 
choring of  the  cap  to  the  piling  and  to 
the  chord.  Railroads  that  are  using  the 
precast-concrete  cap,  or  are  thinking  of 
using  it  in  the  future,  generally  make 
no  distinction  between  main  lines, 
secondary  main  lines  or  branch  lines, 
having  gone  exclusively  to  their  use. 
Several  bridge  engineers  estimate  that 
the  cost  of  a  concrete  cap  installed  is 
probabh"  50%  greater  than  a  timber 
cap  but  the\'  believe  that  the  greater 
strength  of  the  concrete  cap  and  the 
advantage  of  sh-engthening  the  bridge, 
as  well  as  longer  life,  is  well  worth  the 
additional  cost. 

However,  the  problem  of  getting  the 
concrete  cap  to  the  bridge  site  always 
came   up  when   discussing   the   use   of 


precast  cap  with  the  various  railroads, 
as  the  weights  of  the  precast  cap  for 
timber  bridges  varies  from  2400  lb  up 
to  3800  lb.  Most  railroads  handle  this 
problem  without  any  difficulty  since 
they  nonnally  determine  in  advance  on 
which  bridges  thev  are  going  to  use 
precast-concrete  caps.  The  caps  are 
received  from  the  precast  plant  in 
gondola  cars  and  are  then  unloaded  at 
the  bridge  site  bv  the  use  of  a  crane 
with  the  required  lifting  capacity.  The 
caps  are  unloaded  from  the  cars  onto 
the  ground  at  the  bents  that  are  to 
receive  the  cap  unless,  of  course,  water 
prevents  this,  in  which  case  they  are 
unloaded  at  the  end  of  the  bridge.  On 
the  railroads  that  use  precast  caps  for 
all  maintenance  and  emergency  work, 
caps  are  distributed  at  various  locations 
on  the  railroad  and  can  be  delivered  to 
the  bridge  either  by  the  use  of  a  Hi- 
Rail  crane,  heavy-dut\'  push  cars  or 
other  means. 

In  the  installation  of  the  cap  itself, 
most  railroads  seem  to  use  a  Hi-Rail 
crane  with  an  average  of  8000  lb  lifting 
capacity.  Three  frequently  reported 
machines  are  the  Austin  Western  Hi- 
rail  crane,  the  Bantam  Ri-Rail  crane  or 
the  Kershaw  Bridge  Handling  Crane. 
Most  of  these  cranes  are  a  part  of  the 
normal  B&B  gang's  equipment.  How- 
ever, the  railroads  that  do  not  have 
these  cranes  as  a  standard  tool  within 
the  B&B  gangs  provide  a  system 
machine,  such  as  a  Bmro  crane  or  a 
bridge  crane. 

Installation  is  routine 

In  the  actual  installation  of  the  pre- 
cast cap  itself,  the  jacking  the  deck  up 
off  of  the  bent  that  is  to  receive  the 
cap,  is  routine  work  that  has  been  done 
for  \ears,  and  the  same  procedure  ap- 
plies for  both  ]3recast  caps  and  timber 
caps.  After  the  timber  cap  has  been  re- 
moved, the  pile  heads  are  cut  to  insure 
a  smooth  surface  and  to  provide  for 
the  greater  depth  of  concrete  cap.  The 
cap  is  then  lifted  from  the  ground,  set 
on  top  of  the  pile  heads  and  lined  up 
for    anchoring.     Drift    pins     are     next 
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driven  down  through  the  precast  holes 
in  the  cap  into  the  pihng  with  exception 
of  pihng  that  are  under  the  chord.  At 
these  locations  the  cap  is  anchored  to 
the  piling  bv  the  use  of  some  type  of 
pile  strap  that  will  be  shown  on  a 
typical  anchoring  sketch.  The  chord  is 
then  let  down  on  top  of  the  cap. 

There  are  severel  methods  of  anchor- 
ing the  chord  to  the  cap  and  each  rail- 
road seems  to  handle  this  differently. 
One  possible  method  is  by  the  use  of 
hold-down  anchors  that  are  bent  at 
90  deg  and  bolted  to  the  precast  holes 
to  the  cap  on  one  leg  and  the  other  leg 
bolted  to  the  chord  bv  use  of  a  drive 
spike  or  leg  screw.  Another  method 
uses  a  34-in  bolt  passing  through  the 
chord.  A  sketch  shows  a  typical  instal- 
lation. Also  shown  are  typical  design 
sketches  for  the  precast-concrete  cap 
as  well  as  sketches  showing  the  anchor- 
ing of  the  cap  to  the  chord  and  the  cap 
to  the  pile. 

In  summar\',  most  bridge  engineers 
wholeheartedly  agree  the  precast-con- 
crete cap  is  the  best  one  available  for 
use  on  timber  piling  for  handling  to- 
day's heavv  wheel  loading.  Some  rail- 
roads are  not  using  precast  concrete 
caps  simph'  because  the  bridge  gangs 
are  not  equipped  with  the  proper  crane 
to  handle  the  cap.  In  some  cases  they 
are  not  doing  sufficient  advance  plan- 
ning to  determine  when  the  timber  caps 
should  be  replaced  and,  consequentlv, 
they  may  not  have  the  concrete  cap 
available  if  failure  occurs. 

Most  railroads  agree  that  it  takes  no 
special  tools  to  handle  concrete  caps 
with  exception  of  a  crane,  as  the  other 
tools  that  are  needed,  such  as  impact 
wrenches,  drills,  etc.  are  standard  tools 
of  a  bridge  gang.  It  is  felt  that  if  rail- 
roads would  furnish  B&B  gangs  with 
some  tvpe  of  hi-rail  crane  capable  of 
handling  an  8000-lb  load  that  the  use 
of  precast  concrete  caps  would  be- 
come as  common  as  timber  caps.  Most 
railroads  agree  that  it  does  not  take 
anv  more  men  to  handle  the  concrete 
cap  if  you  have  the  crane  with  which 
to  handle  it.  The  roads  that  do  not  pro- 
vide a  crane  for  their  B&B  gangs  take 


the  position  that  a  B&B  gang  with  some 
tN^pe  of  a  crab  car  or  light  duty  winch 
can  handle  a  timber  cap. 

Installation  on  steel  H-piles 

The  next  tvpe  of  construction  in- 
volves the  use  of  precast  concrete  caps 
on  steel  H-beam  piling.  Most  railroads 
that  use  precast  caps  on  steel  piling 
confine  these  to  new  consruction  where 
timber  bridges  are  replaced  by  a  per- 
manent tvpe  structiu'c.  However,  the 
bridge  engineer  on  a  southern  railroad 
reports  his  road  is  using  a  regular  pre- 
cast-concree  cap  on  steel  H-beam  piling 
in  maintenance  work.  They  do  this 
where  a  bent  must  be  completely  re- 
placed, either  because  of  its  condition 
or  because  of  a  wash-out.  This  particu- 
lar railroad  will  redrive  the  one  bad 
bent  in  the  timber  bridge  that  is  bad 
with  steel  H-beam  piling.  Since  the 
panel  length  remains  the  same  as  for  a 
timber  bridge,  it  uses  a  regular  precast- 
concrete  cap  of  the  same  type  used  on 
timber  pile  bents.  However,  diev  take 
a  54 -in  plate  of  the  same  width  and 
length  as  the  cap  and  bolt  it  to  the 
cap  with  high  tension  steel  bolts  using 
precast  holes  in  the  cap.  The  cap  is 
then  set  on  top  of  the  steel  piling 
which  have  been  cut  to  the  proper 
elevation  and  the  steel  plate  is  welded 
to  the  steel  H-beam.  Of  course,  the 
chord  is  anchored  to  the  cap  in  the 
same  manner  as  if  it  were  a  timber 
bent.  We  could  not  find  a  wide  range 
of  use  for  precast  concrete  caps  on 
steel  piling. 

One  of  the  large  western  railroads 
has  gone  exclusively  to  the  use  of  pre- 
cast-concrete caps  where  they  drive 
H-beam  piling.  The  bridge  engineer 
of  this  particular  railroad  explained 
that  thev  planned  to  build  concrete 
structures  with  a  minimum  of  field 
labor.  Everything  possible  is  precast 
to  eliminate  fomiing,  rebar  placement 
and  the  pouring  of  concrete  in  the 
field.  Thev  nonnally  use  steel  H  piling 
of  weathering  steel.  However,  where 
climactic  conditions  or  the  presence 
of  water  exists  the  year  'round  make 
weathering    steel    unsatisfactory,     thev 
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drive  steel  pipe  piling  insert  a  rebar 
cage  and  fill  the  shell  with  concrete. 
This  is  the  onlv  field  poured  concrete 
that  they  use. 

The  precast  caps  are  designed  for 
each  bridge,  the  size  depending  on 
panel  length  and  the  load  the  cap  is 
expected  to  carry.  The  cap  is  precast 
on  top  of  a  Yi-in  plate  that  is  cast  to 
the  cap  by  the  use  of  Nelson  stud  shear 
connectors.  Of  course,  the  size  of  the 
cap  and  the  reinforcing  steel  would  de- 
pend on  design  factors.  These  caps  are 
precast  with  hooks  for  handling  with  a 
crane  in  the  field.  After  the  concrete  is 
poured  in  the  steel  pipe  piling  then  the 
plate  is  welded  to  the  steel  pipe  to 
anchor  the  precast  cap  to  the  concrete- 
filled  pipe  piling.  This  seems  to  be  the 
t\'pical  design  for  a  pre-cast  concrete 
cap  on  steel  piling.  With  few  minor 
\ariations,  all  railroads  using  this  tx'pe 
of  design  have  connected  the  plate  to 
the  steel  piling  bv  using  a  ^i-in  fillet 
weld. 

The  use  of  precast-concrete  caps  on 
concrete  piling  is  almost  nonexistent  in 
the  railroad  industrv  at  this  time.  There 
have  been  several  railroads  that  have 
experimented  with  it  but  none  came 
up  widi  any  definite  method  of  anchor- 
ing the  cap  to  the  concrete  piling.  Two 
precasting  plants,  both  of  whom  do 
quite  a  bit  of  work  for  railroads,  have 
experimented  with  a  design  for  pre- 
casting a  cap  and  anchoring  it  to  con- 
crete piling.  They  are  thinking  first  of 
all  of  deteiTnining  within  a  reasonable 
distance  the  length  of  the  cut-off  piles 
then  fabricating  either  some  type  of 
large  steel  reinforcing  that  can  be 
welded  to  the  bottom  of  a  steel  plate 
or  else  designing  some  tvpe  of  reinforc- 
ing cage  that  can  be  inserted  in  the  pile 
and  welded  to  the  steel  plate  in  the 
concrete  cap.  Both  of  these  concerns 
are  in  the  southeast.  Thev  had  not  been 
very  successful  in  getting  railroads  in- 
terested in  experimenting  enough  with 
precast-concrete  cap  on  concrete  piling. 

Much  work  needs  to  be  done  by  the 
railroad  industry  in  the  use  of  precast- 
concrete  caps  for  permanent  bridge 
work,  particularlv  in  new  construction. 


Practically  ever)'  railroad  has  experi- 
enced difficulty  in  pouring  concrete  at 
some  bridge  site.  There  is  a  problem, 
first  of  all,  in  getting  ready-mix  con- 
crete available  in  various  places  and 
second,  tliere  is  a  serious  problem  in 
isolated  locations  of  delivering  con- 
crete aggregates  or  ready-mix  to  the 
bridge  site.  This  takes,  in  manv  cases, 
a  work  train  hauling  the  materials  out 
to  the  bridge  site,  which  is  terribK'  ex- 
pensive and  due  to  todav's  ti-affic  there 
is  a  serious  problem  of  delaying  trains. 
The  use  of  a  precast-concrete  cap 
avoids  these  problems  and  certainlv  is 
one  of  the  most  economical  ways  to 
convert  a  timber  bridge  to  a  permanent 
tvpe  bridge. 

In  summing  up  the  use  of  precast- 
concrete  caps,  it  is  likely  that  railroads 
will  get  more  involved  in  the  de\'elop- 
ment  and  use  of  concrete  caps  on  both 
timber  and  permanent  type  bridges. 
On  a  timber  bridge,  for  instance,  the 
actual  cost  of  the  precast  cap  will  vary 
from  $70  to  around  S98  at  the  plant 
site  per  cap.  Due  to  the  spiraling  in- 
crease in  the  cost  of  timber  caps,  this 
is  pretty  much  in  line  with  what  a 
timber  cap  will  cost.  It  is  generally 
felt  that  when  proper  tools,  and  speci- 
fically some  t}q3e  of  on  track  crane, 
are  furnished  to  B&B  gangs,  that  there 
is  little  difference  in  the  labor  cost 
between  installing  precast  caps  or  tim- 
ber caps  on  timber  bridges.  However, 
it  does  recjuire  a  little  more  detailed 
planning  to  have  concrete  caps  de- 
livered to  the  bridge  site  compared 
with  the  use  of  timber  caps. 

Need  a  standard  cap  design 

One  of  the  things  of  significance  in 
talking  with  some  of  the  precasting 
plants  was  the  frustrating  experience 
that  the\'  have  in  working  with  the  rail- 
roads in  estimating  how  manv  caps  thev 
anticipate  using  for  one  given  \ear,  and 
when  the^•  expect  delivery.  Also,  each 
railroad  has  its  own  particular  \'ariation 
in  a  design  that  is  basicalK'  the  same. 
As  a  result,  the  precasting  plant  has  to 
change  its  forms  somewhat  depending 
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on  the  railroad  for  which  it  is  making 
the  precast  caps.  One  of  the  biggest 
impro\'ements  would  be  for  railroads  to 
get  together  and  come  up  with  a  stan- 
dard design  section.  Most  plants  indi- 
cated that  this  would  substantially  re- 
duce the  cost  of  the  cap  and  would 
sureK"  have  a  marked  effect  on  keep- 
ing the  cap  at  a  competitive  price  level. 
The  spiraling  cost  of  labor  effects  the 
cost  of  the  cap  when  thay  have  to  con- 
stantK^  change  their  form  and  pouring 
procedure  for  each  individual  raib'oad. 
Precast-concrete  caps  have  a  very 
definite  place  in  the  railroad  industrv 
on  both  existing  timber  bridges  and 
also  the  few  railroads  that  are  still 
constructing  new  timber  bridges.  We 
think  the  use  of  precast  caps  will 
increase. 

The  use  of  precast-concrete  caps  on 
steel  bearing  piling  is  in  its  infancy. 
Several  railroads  that  are  not  now  using 
them  have  some  type  of  precast-con- 
crete cap  for  steel  bearing  piling  on 
the  drawing  board.  The  railroads  that 
are  now  using  a  precast-concrete 
cap  on  steel  bearing  piling  seem  to  be 
verv  satisfied  ancl  are  working  on 
establishing  this  as  their  standard  for 
their  bridges. 

As  was  pointed  out,  there  is  not  much 
enthusiasm  from  railroads  for  the  use 
of  precast-concrete  caps  on  concrete 
piling.  There  are  several  railroads  that 
have  experimented  with  this  constiaic- 
tion  but  thev  have  not  vet  developed 
anvthing  to  their  satisfaction.  How- 
ever, this  kind  of  construction  is  quite 
common  in  some  of  the  state  highway 
departments,  particularly  in  the  south- 
east. The  highwav  departments  that 
wei-e  contacted  had  a  basic  design  in- 
volving precasting  a  hole  in  the   con- 


crete piling  and  also  a  similar  hole  in 
the  concrete  cap.  Then,  after  the  piling 
are  driven  and  cut  off,  the  cap  is 
matched  up  on  top  of  the  piling  where 
the  hole  in  the  cap  is  over  the  hole  in 
the  piling.  Rebars  are  dropped  through 
the  hole  of  the  cap  and  the  piling  and 
high-strength  grout  is  used  to  attach 
the  concrete  cap  to  the  piling.  This 
t\pe  design  presents  problems  in 
adapting  to  railroad  bridges  as  difficulty 
is  often  experienced  in  driving  the 
pihng  as  accurately  as  necessary  to 
match  the  holes  up  in  the  precast  cap 
to  tlie  ones  in  the  piling.  In  the  future, 
due  to  the  spiraling  cost  of  labor  and 
due  to  the  fact  practicallv  every  rail- 
road in  tlie  country  is  replacing  timber 
bridges  with  permanent-type  bridges  at 
a  prettx'  rapid  rate,  a  lot  of  attention 
should  be  given  to  developing  a  satis- 
factory design  of  precast-concrete  cap 
for  concrete  piling. 

President  Bryant:  Thank  you  gentle- 
men, for  a  definitive  report  on  a  con- 
troveisial  subject.  If  there  is  no  addi- 
tional discussion,  you  are  excused  with 
the  thanks  of  this  Association. 

We  now  come  to  our  final  report  for 
this  convention.  This  is  the  report  of 
Special  Committee  No.  3— "Revising 
Work  Practices  to  Eliminate  Traffic 
Interference."  Mr.  R.  C.  Master, 
assistant  engineer,  Bessemer  &  Lake 
Erie,  Greenville,  Pa.  is  chaiiTnan  of  this 
Committee,  and  Mr.  C.  A.  Hughes  is 
the  sponsor.  Will  these  two  gentlemen 
and  all  members  of  the  Committee 
please  come  forward  and  present  their 
report?  No  doubt,  a  subject  such  as 
this  will  arouse  considerable  pro  and 
con  thoughts  and  again,  vou  are  asked 
to  give  voice  to  any  questions  or  dis- 
cussion immediately  following  the  re- 
port presentation. 
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COMMITTEE— R.  C.  McMaster,  Chairman,  engr.fac.&  struct.,  B.&  L.E.,  Greenville,  Pa.:  R.  E.  Frame, 
Vice  Chairman,  dist.engr.,  S.P.,  San  Francisco,  Calif.;  C.  A.  Hlches,  Vice  Chairman,  asst.engr.br..  S.P.,  San 
Francisco.  Calif.;  J.  C.  Cook,  gen. fore. b&b&ws,  A.T.&  S.F.,  Temple,  Tex.;  E.  D.  Epperson,  sr.br. insp..  S.L.-S.F., 
Springfield,    Mo.;    and    W.    H.    Rankin,    sr.struc.engr..    S.L.-S.F.,    Springfield,    Mo. 


Today's  society  is  rapidly  changing. 
These  changes  affect  the  ways  indus- 
tries operate,  and  the  profit  they  reap 
for  their  efforts.  The  raih-oads  are  in 
business  to  move  products  from  one 
point  to  another,  at  a  profit.  The  more 
expeditiously  this  operation  can  be  per- 
fomied,  the  greater  the  benefits.  Due 
to  new  laws  being  passed,  new  wage 
ageements,  and  the  demands  placed  on 
us  as  an  industry,  it  is  imperative  that 
we  operate  with  the  utmost  efficienc\'. 

Pressures  continue  to  build  toward 
higher  volumes  of  traffic  over  the  rail- 
roads. These  larger  volumes  of  traffic 
normally  must  be  handled  with  the 
same  physical  facilities  that  we  have 
available.  This  is  accomplished  mainly 
by  tighter  scheduling  of  train  move- 
ments. As  a  result,  we  in  the  Bridge 
and  Buildings  Department  phase  of  the 
operation  are  restricted  to  shorter  work 
periods,  and  more  dependable  schedul- 
ing of  our  projects  that  are  involved 
with  the  movement  of  traffic. 

The  easiest  way  to  do  our  work  is  in 
the  old,  proven,  traditional  manner,  but 
we  have  witnessed  in  the  last  decade 
the  introduction  of  many  new  materials, 
hardwares,  tools,  equipment  and  new 
construction  methods.  Even  some  of 
the  old  principles  of  engineering  have 
been  updated,  and  have  given  way  to 
new  thinking.  Ovir  job  is  to  utilize  our 
talents,  experience  and  imagination  to 
investigate  and  select  the  methods  that 
will  result  in  the  greatest  net  benefit  to 
the  operation  of  our  respective  road. 

Communication  is  an  asset 

There  are  many  facets  of  progressing 
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a  given  project  to  completion  in  a  man- 
ner that  is  most  advantageous  to  all 
concerned.  After  the  need  for  a  given 
item  is  determined,  the  finances  ar- 
ranged, and  the  multitude  of  prelimi- 
nar\'  paperwork  completed,  the  first 
step  is  the  engineering.  Here,  good 
cooperation  and  communication  be- 
tween the  designer  and  the  field  super- 
visor can  be  a  big  asset. 

Many  times  the  designer  is  unaware 
of  field  restrictions  or  opportunities  due 
to  the  equipment  that  is  readily  avail- 
able, the  manpower  available,  and  their 
cjualifications,  and  what  is  feasible 
under  field  conditions.  If  the  designer 
is  made  aware  of  these  restrictions,  he 
can  usualK'  arrange  his  design  to  cir- 
cumvent them.  The  field  construction 
force  should  work  with  engineering, 
reviewing  the  methods  proposed,  the 
estimated  costs,  and  the  preliminary 
plan.    In  this  manner,  man\    problems 
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ma\'  be  eliminated  in  the  early  stages 
of  a  project 

In  the  design  stage  of  large  projects, 
manv  considerations  should  be  given 
to  elimination  of  train  delays.  For 
example,  improvement  in  grades  and 
alignment,  along  with  the  value 
assessed  to  train  dela}'s,  may  justify  re- 
locating and  constructing  a  complete 
new  section  of  track  on  an  offset  align- 
ment; a  new  structure  might  be  erected 
around  the  existing  one,  so  that  mini- 
mum interruption  to  traffic  is  involved 
until  the  final  changeout;  and  new 
structures  may  be  detailed  so  that  they 
can  be  built  with  off-track  equipment. 
Here  we  are  talking  about  relatively 
large  undertakings.  If  there  are  com- 
petent persons  doing  the  planning  and 
the  designing,  these  problems  may  be 
solved  before  the  project  gets  to  the 
constiTjction  force. 

We  in  the  Bridge  &  Building  Depart- 
ment, who  are  charged  with  carrying 
out  these  projects,  should  first  build 
our  vearlv  program,  and  schedule  the 
projects  to  dovetail  into  the  road's  total 
operation.  Here  we  should  consider 
times  of  the  vear  when  traffic  is  low. 
This  varies  with  the  type  of  tonnage 
that  makes  up  the  majority  of  the 
revenue  freight,  the  section  of  the 
counti\'  the  operations  are  in,  and  the 
type  of  service  that  the  railroad  pro- 
vides. Secondlv,  climatic  conditions 
should  be  considered.  It  is  difficult  to 
place  concrete  in  extremelv  cold 
periods,  and  culvert  projects  should  not 
be  scheduled  in  periods  of  heavv  run- 
off. 

An  area  for  great  improvement  in  re- 
ducing train  delays  lies  in  the  smaller 
projects,  where  the  supervisor  or  the 
foreman  is  the  sole  planner,  coordinator 
and  contractor.  Manv  of  these  projects 
have  concealed  problems  which  can 
delay  the  completion  of  the  work.  Also, 
due  to  the  size  of  the  project,  the  in- 
dividual often  does  not  take  the  time 
to  give  due  consideration  to  all  facets 
of  it,  thinking  that  other  parts  of  his 
job  require  more  thinking  and  time, 
and  being  too  busy  to  ay^proach  the 
job  in  the  manner  he  should.  But  this 
attitude  does  not  reduce   train   delays. 


To  accomplish  this,  the  individual  has 
to  give  each  project  its  just  considera- 
tion and  thinking.  These  smaller 
projects  are  the  ones  that  we  will  dis- 
cuss in  the  balance  of  this  report. 

Items  should  be  checked 

The  first  step  in  improving  the  opera- 
tion comes  when  the  Bridge  &  Build- 
ing Department  receives  the  plans  for 
a  given  project.  Someone  within  the 
department  should  scan  the  plans, 
check  critical  details,  check  quantities 
of  material,  and  check  erection  details 
and  equipment  required.  True,  this  is 
an  engineering  function,  but  this  is  lit- 
tle consolidation  when  trains  are 
stopped,  and  material  is  short,  and 
there  are  not  enough  bolts  to  finish  the 
project,  or  a  member  doesn't  fit.  It 
does  not  get  ti-ains  moving  to  say, 
"Engineering  made  a  mistake." 

Next,  in  ordering  the  necessarv 
material,  a  check  should  be  run  on 
details  and  quantities.  The  person 
writing  the  requisition  has  not  com- 
pleted his  work  when  the  purchase 
order  is  issued.  He  should  follow  up, 
making  sure  the  proper  material  is 
going  to  be  shipped  by  a  given  date  to 
meet  the  project's  schedule.  He  can 
help  get  the  project  off  the  ground  by 
outlining  a  procedure,  listing  equip- 
ment required,  and  communicating  the 
tentative  dates  and  procedures  to  all 
departments  that  will  be  involved. 

It  is  essential  to  coordinate  a  definite 
date  for  the  project  with  all  the  depart- 
ments involved  in  making  sure  that  the 
date  picked  is  agreeable  with  the  Trans- 
portation Department  and  the  Market- 
ing Department,  that  the  other  depart- 
ments assisting  in  the  construction  will 
have  manpower  available,  and  that  this 
date  does  not  conflict  with  their  pro- 
grams. Now  is  the  time  to  reserve  anv 
outside  equipment  that  has  to  be  liired, 
and  to  double  check  all  scheduled 
projects  on  or  close  to  this  date,  to 
make  sure  that  adequate  manpower  is 
available  and  not  committed  to  another 
essential  job  that  might  be  delayed  and 
overnm  its  completion  date. 

The  man  in  direct  charge  of  carrying 
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the  project  to  completion  should  outline 
the  procedures  to  follow.  He  should 
list  all  equipment  required,  and  make 
sure  it  is  in  good  operating  condition. 
It  doesn't  get  trains  moving  to  find  out 
during  a  critical  time  that  the  crane 
does  not  have  enough  cable  on  its 
drums,  or  that  the  compressor  will  not 
start,  or  the  oxygen  cylinder  was  only 
half  full,  with  no  replacement  available, 
or  that  someone  forgot  to  bring  an 
extra  supplv  of  fuel  for  the  generators 
and  compressor,  or  that  there  isn't  an 
extra  spark  plug  on  the  job  site,  or 
that  no  one  thought  of  an  extra  chain 
for  the  chain  saw,  or,  for  that  matter, 
to  have  an  extra  chain  saw  on  hand. 

Have  small  reserve  on  hand 

The  next  point  is  economy.  Criti- 
cism follows  if  a  top  official  happens 
onto  a  job  site,  and  each  man  is  not 
gainfvillv  emploved,  or  if  a  bulldozer 
is  hired,  but  not  kept  busy  for  the  full 
day,  yet  is  it  really  good  sense  to  re- 
duce the  manpower  to  an  absolute 
minimum,  at  the  risk  of  prolonging 
the   interruption  to   traffic?     If   gravel, 

'  I  slag  or  rock  backfill  is  needed,  and 
computations      show     that     500     tons 

^  should  do  the  job,  should  an  extra  ten 
percent  be  ordered  to  cover  Mm-phy's 
Law?  If  a  given  job  requires  "X"  num- 
ber of  timbers,  should  only  exactly  "X" 
number  of  timbers  be  provided  on  the 
job  site?  The  point  being  made  here 
is  that  in  situations  involving  train  de- 
lays, it  is  false  economy  to  short  the 
job  on  manpower,  equipment  or 
material.  It  is  far  better  to  have  a  small 
reserve  margin  on  all  these  items,  so 
that  the  train  delav  time  is  not  pro- 
longed. 

As  the  date  for  actual  construction 
approaches,  there  should  be:  An  out- 
line of  the  procedure  to  follow,  a  check 
list  of  equipment  and  tools  required, 
arrangements  made  for  rental  equip- 
ment, and  a  check  made  of  all  material. 
But  will  the  material  fit?  Before  rip- 
ping a  structure  assunder,  to  the  point 
of  an  irreversible  situation,  is  the  time 
to  check  fabrication  details.  Just  be- 
cause   the    plan    stated    that    a    given 


diameter  hole  is  to  be  drilled  at  a 
given  location  does  not  make  it  a 
reality.  Make  sure  the  fabricator  placed 
the  hotel  where  it  should  be,  and  also 
that  it  is  the  right-size  hole.  Fabrica- 
tors of  the  materials  we  use  are  only 
human,  and  they  make  errors  like  we 
do. 


Complete  preparatory  work 

As  much  preparatory  work  as  possi- 
ble should  be  completed  before  the 
arrival  of  the  actual  date  requiring  the 
track  out  of  service.  If  excavation  is 
involved,  proceed  as  far  as  possible  in 
a  safe  manner.  If  rivets  have  to  be  cut 
out,  do  this  and  replace  them  with 
fitting-up  holes.  If  jacking  bents  or 
shores  must  be  built,  do  this.  If  it 
means  getting  heavv  material  to  a 
given  location,  take  care  of  this  matter, 
if  timber  must  be  framed,  have  this 
completed.  If  lights  are  required  for 
working  after  dark,  make  sure  they 
are  provided,  and  in  working  order. 
In  other  words,  do  everything  that  can 
physically  be  performed  before  taking 
the  track  out  of  service.  It  is  better  to 
set  the  predetermined  date  of  actual 
constmction  back  a  dav  than  to  attempt 
to  do  the  job  without  all  the  prepara- 
tion work  being  completed. 

Just  before  starting  the  main  part  of 
the  project,  check  and  make  sure  all 
involvecl  personnel  are  still  aware  of 
the  date,  and  are  still  in  agreement 
with  the  procedure.  A  breakdown  in 
coinmunication  at  this  point  can  be 
costlv. 

Now,  if  the  supervisor  has  per- 
formed his  work  jiroperly,  the  work 
progresses  and  is  completed,  and  traffic 
is  restored  with  a  minimum  of  delay  to 
train  movements.  If  the  job  does  not 
go  in  this  manner,  he  has  failed.  Then 
is  the  time  to  review  the  events  leading 
up  to  this  da\%  the  procedures  used, 
and  the  reasons  the  job  did  not  come 
off  successtulh-.  In  this  manner,  we 
learn,  and  will  be  prepared  to  do  a 
better  job  next  time.  A  quotation  that 
applies  is,  "He  who  does  not  leani 
from  history,  is  condemned  to  relive  it." 
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Ways  to  reduce  train  delays 

There  are  man\'  ideas  that  work  on 
some  roads  to  reduce  train  delay  time. 
One  road  has  worked  out  an  agreement 
with  a  competitor  Hue  that  parallels 
their  track  so  that  thev  ti-ade  service. 
One  road  will  handle  the  entire  train 
movements  for  both  lines  for  a  period 
of  time  while  the  other  road  accom- 
plishes as  much  maintenance  work  as 
possible,  with  no  interference  from 
trains.  Then  thev  in  turn  handle  all 
the  tiains  while  the  other  line  com- 
pletes their  maintenance  projects.  This 
is  cooperation  at  the  highest  level. 

Another  road  has  assigned  a  mainte- 
nance-of-wav  emplovee  to  the  chief 
dispatcher's  office.  Through  better 
communication,  knowledge  of  the  work 
and  improved  coordination,  mainte- 
nance forces  have  been  provided  with 
more  track  time,  at  no  increase  to  traf- 
fic delays.  Still  another  road  has  found 
that  by  banding  material  in  predeter- 
mined amounts,  track  time  is  saved  in 
moving  this  material  to  the  job  site. 
More  bridge  and  building  personnel 
are  turning  to  off-track  equipment  for 
their  work,  to  minimize  interference 
to  traffic.  The  selection  of  the  most 
qualified  personnel  to  perform  the  work 
is  another  asset.  A  small  item  like  a 
more  standardized  length  of  timber  bolt 
with  greater  length  of  thread  saves 
time  . 

These  are  a  few,  but  there  are  un- 
limited wavs  and  ideas  to  instigate  im- 
provements in  bridge  and  building  per- 
formance, and  reduce  the  delav  time  to 
trains.  Let  your  imagination  run  free, 
and  if  an  idea  appears  to  have  merit, 
after  due  consideration  of  its  effects— 
trv  it  A  coward  never  accomplished 
anv  great  feats.  Above  all,  think,  plan, 
and  don't  be  afraid  to  try  new  proce- 
dures and  materials. 


Depicts  smaller  projects 

I  would  now  like  to  show  nineteen 
slides  that  pertain  to  these  smaller 
]orojects. 

( 1 )  This  first  slide  is  an  example  of 
threading   a   32-inch    CMP    through    a 


36-inch  RSP.  The  \'oid  between  the 
tsvo  pipes  is  filled  by  injecting  grout 
or  sand.  In  this  manner,  a  culvert  may 
be  replaced  without  open  excavation 
and  interrupting  traffic  movements. 
Before  this  is  considered,  the  size  of 
the  drainage  area  must  be  checked,  and 
the  expected  run-off  determined,  to 
justifv   the   smaller  waterway   opening. 

(2)  Here  we  have  the  installation  of 
twin  48-inch  CMP's.  This  shows  run- 
of-bank  gravel  backfill  being  placed  and 
comj^acted  in  layers.  Proper  backfill- 
ing of  culvert  installations  prevents  set- 
tlement and  possible  slow  orders  on 
traffic  movement. 

( 3 )  This  slide  points  out  some  of  the 
i:)ossible  hidden  problems  that  can  be 
incurred  in  culvert  renewal.  This  small 
CMP  was  installed  by  the  open-cut 
method  under  welded  rtiil.  Upon  re- 
moving the  existing  RSP,  it  was  found 
that  the  pipe  had  been  installed  inside 
an  old  stone  culvert.  To  obtain  the 
l^roper  support  for  the  new  thin-shell 
pipe,  all  the  old  stone  culvert  had  to 
be  removed.  This  necessitated  a  great 
deal  more  excavation  than  had  been 
contemplated,  and  prolonged  the  job 
to  approximately  twice  the  time  that 
had  been  programmed. 

(4)  One  method  of  replacing  timber 
bridge  decks  is  bv  panelizing  the  deck 
into  20-ft  panels.  This  shows  a  new- 
bridge  deck,  which  has  been  panelized, 
and  is  readv  for  installation.  You  will 
note  that  the  railing  posts  have  been 
installed,  and  that  the  walkwa\-  planks 
for  each  section  are  sorted  and  laid  in 
place  on  the  panel  so  that  they  mav 
be  transported  to  the  site  along  with 
the  ties.  In  this  manner,  the  handrail- 
ing  and  the  walkwav  can  be  kept 
caught  up.  This  is  a  big  conti-ibution 
toward  the  safetv'  of  the  entire  project. 

(5)  Here  we  have  the  renewal  of 
a  bridge  deck,  showing  where  a  panel 
of  the  old  deck  has  been  removed,  and 
the  new  panel  is  being  brought  in  by 
a  locomotive  crane  for  installation. 

(6)  This  is  a  view  of  a  new  timber 
deck  which  was  installed  under  welded 
rail.  This  deck  consisted  of  67  ties,  and 
the  total  job,  including  travel  time  to 
the  site,  installing  the  deck,  placing  the 
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walkway  and  handrailing,  and  travel 
time  back  to  the  headquaiteis,  was 
accomplished  in  an  eight-hour  day.  A 
hydraulic  crane  was  used  to  remove 
the  old  ties  indi\  iduallv,  and  place  each 
new  tie. 

(7)  The  base  plates  on  this  steel 
bent  required  renewing.  This  is  an 
example  where  preparation  was  ver\' 
valuable.  It  took  six  weeks  to  prapare 
for  this  steel  change,  and  actually  four 
hours  in  between  trains  to  install  each 
base  plate,  and  then  approximately 
three  weeks  to  clean  up  the  site.  This 
was  accomplished  by  constructing  two 
wooden  jacking  bents  30  ft  high,  and 
setting  them  on  the  footer  on  each  side 
of  the  pedestal.  Four  50-ton  jacks 
were  vised  to  support  the  dead  load  of 
the  structure,  while  the  old  base  plates 
were  removed,  and  the  new  base  plates 
installed. 

(8)  This  slide  shows  a  base  plate 
and  shelf  angles  of  a  leg  of  a  tower 
that  has  been  replaced.  Here  with 
proper  preparations  of  constructing  a 
jacking  bent,  cutting  the  rivets  out, 
and  replacing  with  fitting-up  bolts,  this 
change  was  accomplished  in  three 
hours,  between  trains. 

(9)  This  stiaicture  required  raising 
15  inches,  due  to  the  resurfacing  of  the 
adjacent  ti-ack.  It  is  located  with  a 
curve  on  each  side  of  the  bridge,  and 
on  running  a  top-of-rail  profile,  it  was 
determined  that  the  bridge  was  in  a 
hole.  This  raise  was  accomplished  by 
three  5-inch  lifts,  spaced  one  week 
apart.  The  stnicture  was  svipported  on 
timber  blocking  on  the  first  two  lifts, 
and  at  the  completion  of  the  third  lift, 
this  precast  concrete  bearing  block  was 
installed,  with  a  piece  of  conveyor  belt- 
ing installed  between  it  and  the 
inasonrv  plate,  and  also  on  top  under 
the  sole  plate.  Then  the  metal  straps 
were  run  verticalh'  at  each  corner,  and 
welded  into  place  to  prevent  move- 
ment. 

(10)  In  placing  jacks  to  raise  a  stnic- 
ture or  renew  steel,  a  good  method  is 
required  to  prevent  additional  dela\' 
time  caused  bv  jacks  slipping  or  set- 
tling. This  shows  a  jacking  beam  being 
installed    between    the    web    plates    of 


eight-foot  high  girders.  A  beam  of  this 
t\pe  is  ver\'  effective,  and  minimizes 
jacking  time. 

(11)  Here  is  a  jacking  bracket  that 
mav  be  utilized  at  the  top  of  legs  on 
high  towers.  It  can  be  used  to  replace 
cap  plates  on  the  legs,  and  also  sole 
plates  on  the  girders.  It  presents  a 
good,  solid  bearing  for  tlie  jacks. 

(12)  This  is  a  copy  of  a  plan  show- 
ing rail  supports  which  can  be  used  to 
repair  back  walls,  or  do  culvert  projects, 
with  no  interruption  to  traffic.  This 
shows  the  t\'pical  situation  for  use  in 
backwalls  or  open  trenches. 

(13)  Section  Q-Q  shows  the  typical 
cross  section  of  the  rail  support.  It  is 
basicallv  a  composite  beam,  made  up 
bv  placing  two  additional  rails  on  each 
side  of  the  running  rail,  and  securing 
all  five  rails  to  act  as  a  beam  to  cany 
the  live  load. 

(14)  These  bridge  seats  on  this 
short  span  were  in  poor  condition.  The 
masonry  plates  and  sole  plates  had  been 
completelv  pounded  into  the  concrete. 
A  temporarv  jacking  shore  was  placed 
in  front  of  the  abutment,  and,  while 
the  punky  concrete  was  being  removed, 
the  loads  were  supported  by  placing 
timber  blocking  under  the  sole  plates 
for  the  passage  of  trains.  When  the 
concrete  had  been  cut  out  to  an  18-inch 
depth,  a  section  of  "H"-piling  was  cut 
and  set  vertically  under  the  sole  plate. 
Before  placing  concrete,  the  bridge  was 
overraised  one-half  inch,  and  supported 
on  the  jacking  shore  and  blocking  on 
the  leading  edge  of  tlie  bridge  seat. 
Then  the  section  of  "H"-piling  mider 
the  sole  plate  was  embedded  in  good 
sound  concrete.  This  complete  repair 
was  made  with  no  inteiTuption  to 
traffic. 

(15)  This  is  a  close-up  view  of  the 
same  repair  to  the  bridge  seat.  It  has 
been  completed  for  a  two-year  period, 
and  there  are  no  signs  of  additional 
failure. 

(16)  This  slide  shows  the  concrete 
pier  under  a  trestle,  which  is  simply 
mass  concrete  with  no  reinforcing.  This 
pier  had  broken  into  three  large  sec- 
tions, and  was  repaired  b\'  drilling  and 
bolting  the  sections  together,  filling  die 
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voids  around  the  bolts  with  epox)', 
pumping  epox\'  into  the  cracks,  and 
then  completely  coating  the  exterior  of 
the  pier  with  epox\'  to  prevent  any 
moisture  entering  the  concrete. 

(17)  Here  is  a  finished  view  of  the 
repaired  pier  It  does  not  present  a 
pleasing  appearance,  but  this  repair 
has  been  completed  for  a  period  of 
six  years  with  no  additional  signs  of 
failure. 

(18)  This  is  a  view  of  a  small  30-ft 
span  bridge,  which  was  showing  great 
signs  of  disti-ess,  caused  by  the  abut- 
ments moving  in.  The  backwalls  had 
also  broken  off,  due,  to  the  pressures 
exerted  on  them.  This  small  structure 
was  salvaged  by  placing  pipe  struts 
between  the  abutments,  to  prevent 
further  movement.  The  old  backwalls 
were  removed,  and  new  backwalls  con- 
staicted,  with  the  addition  of  buttresses 
to  help  support  them.  These  repairs 
have  been  completed  approximately  14 
vears,  with  no  additional  signs  of  move- 
ment occurring,  or  distress  within  the 
sb'ucture. 

(19)  This  is  a  close-up  view  of  the 
same  structiu-c,  showing  the  new  back- 
walls  and  buttresses  used  for  additional 
support.  This  also  shows  a  jacking 
pocket  cut  into  the  leading  edge  of  the 
bridge  seat,  which  is  a  very  convenient 
method  for  placing  jacks  to  raise  a 
stiucti_u-e. 

If  railroads  are  to  remain  competi- 
tive with  other  modes  of  transportation, 
all  ti'ain  delavs  must  be  kept  to  a  mini- 
mum. In  bridge  and  building  work,  a 
large  area  for  improvement  is  in  the 
small  jobs.  Reducing  construction  time 
is  accomplished  bv  more  complete  plan- 


ning, better  programming,  and  explicit 
checking  of  details.  Never  assume  any- 
thing is  correct,  or  is  being  taken  care 
of.  In  bridge  and  building  work,  it 
pays  to  be  a  pessimist,  and  a  believer 
in  Murphy's  Law. 

President  Bryant:  Gentlemen,  the 
Association  thanks  you  for  this  fine  re- 
port, which  contained  much  valuable 
information.    You  are  now  excused. 

The  Nominating  Committee,  which 
is  composed  of  the  fi\e  most  recent 
Past  Presidents,  has  been  busy  attempt- 
ing to  pick  a  slate  of  candidates  to 
serve  om-  Association  in  the  coming 
vear,  as  Officers  and  Directors. 

As  you  are  aware,  the  names  to  be 
presented  are  recommendations  only, 
and  other  names  ma\'  be  nominated 
from  the  floor. 

Mr.  T.  L.  Fuller,  is  \^ice-Chairman  of 
the  Nominating  Committee.  Mr.  Fuller 
will  ^■ou  please  come  to  the  speaker's 
table  and  conduct  the  election  and  in- 
stallation of  those  selected. 

I  should  like  to  once  again,  thank 
each  member.  Director  and  Officer  for 
the  wholehearted  help  and  support  they 
have  given  me  during  the  past  vear 
while  I  have  served  as  vour  President. 
Without  this  support,  it  would  have 
been  impossible  for  me  to  have  func- 
tioned in  this  capacitv  and  I  trulv  ap- 
preciated this  help.  As  I  change  "Hats" 
and  become  the  immediate  Past  Presi- 
dent, I  ask  your  continued  support  for 
m\'  successor.  I  know  he  will  appre- 
ciate it  as  I  have. 

Mr.  Fuller,  will  vou  please  begin  the 
election. 

Fuller  conducted  election  and  instal- 
lation of  Officers  and  Directors. 


HISTORICAL  INFORMATION 

List  of  Annual  Conventions 


^o. 

Place  of  Meeting 

Date 

Membership 

1 

St.  Louis,  Mo. 

Sep 

t.        25 

,  1891 

60 

2 

Cincinnati,  Ohio 

Oc 

.    18-19 

1892 

112 

3 

Philadelphia,  Pa. 

Ocl 

.    17-19 

1893 

128 

4 

Kansas  City,  Mo. 

Ocl 

.    16-18 

1894 

115 

5 

New  Orleans,  La. 

Oc 

.    15-16 

1895 

122 

6 

Chicago,  III. 

Oc 

.   20-22 

1896 

140 

7 

Denver,  Colo. 

Oct 

.    19-21 

1897 

127 

8 

Richmond,  Va. 

Oc 

.    18-19 

1898 

148 

9 

Detroit,  Mich. 

Ocl 

.    17-19 

1899 

148 

10 

St.  Louis,  Mo. 

Oc 

.    16-18 

1900 

143 

11 

Atlanta,  Ga. 

Oc 

.    15-17 

1901 

171 

12 

Minneapolis,  Minn. 

Oct 

.   21-23 

1902 

195 

13 

Quebec,  Canada 

Ocl 

.   20-22 

1903 

223 

14 

Chicago,  111. 

Oct 

.    18-20 

1904 

293 

15 

Pittsburgh,  Pa. 

Oc 

.   17-19 

1905 

313 

16 

Boston,  Mass 

Oct 

.    16-18 

1906 

340 

17 

Milwaukee,  Wis. 

Oc 

.    15-17 

1907 

341 

18 

Washington,  D.  C. 

Oc 

20-22 

1908 

368 

19 

Jacksonville,  Fla. 

Oc 

.    19-21 

1909 

393 

20 

Denver,  Colo. 

Oc 

.    18-20 

1910 

428 

21 

St.  Louis,  Mo. 

Oc 

.    17-19 

1911 

499 

22 

Baltimore,  Md. 

Oc 

.   15-17 

1912 

524 

23 

Montreal,  Quebec 

Oc 

.  21-23 

1913 

570 

24 

Los  Angeles,  Cal. 

Oc 

20-22 

1914 

586 

25 

Detroit,  Mich. 

Oc 

.    19-21 

1915 

665 

26 

New  Orleans.  La. 

Oc 

.    17-19 

1916 

710 

27 

Chicago,  111. 

Oc 

.    16-18 

1917 

704 

28 

Chicago,  111. 

Oc 

.    15-17 

1918 

716 

29 

Cleveland,  Ohio 

Oc 

.   21-23 

1919 

776 

30 

Atlanta,  Ga. 

Oc 

.   26-28 

1920 

840 

31 

New  York,  N.  Y. 

Oc 

t.    18-20 

1921 

850 

32 

Cincinnati,  Ohio 

Oc 

.    17-19 

1922 

865 

33 

Seattle,  Wash. 

Oc 

.   16-18 

1923 

846 

34 

Kansas  City,  Mo. 

Oc 

.   21-23 

1924 

837 

35 

Buffalo,  N.  Y. 

Oc 

.  20-22 

1925 

759 

36 

Richmond,  Va. 

Oc 

.    12-14 

1926 

750 

37 

Minneapolis,  Minn. 

Oc 

.    18-20 

1927 

754 

38 

Boston,  Mass. 

Oc 

.   23-25 

1928 

755 

39 

New  Orleans,  La. 

Oc 

.    15-17 

1929 

755 

40 

Louisville,  Ky. 

Oc 

.  21-23 

1930 

713 

41 

Chicago,  111. 

Oc 

t.    16-18 

1934 

592 

42 

Chicago,  111. 

Oc 

t.    15-17 

1935 

547 

43 

Chicago,  111. 

Oc 

.  20-22 

1936 

588 

44 

Chicago,  111. 

Oc 

t.    19-21 

1937 

566 

45 

Chicago,  111. 

Oc 

t.    18-20 

1938 

589 

46 

Chicago,  111. 

Oc 

t.    17-19 

1939 

546 

47 

Chicago,  111. 

Oc 

t.   15-17 

1940 

610 

48 

Chicago,  111. 

Oc 

t.    14-16 

1941 

594 

49 

Chicago,  111. 

Oc 

t.   20-22 

1942 

618 

50 

Chicago,  111. 

Oc 

t.  20-21 

1943 

597 

93 


94 
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51 

Chicago 

52 

Chicago 

53 

Chicago 

54 

Chicago 

55 

Chicago 

56 

Chicago 

57 

Chicago 

58 

Chicago 

59 

Chicago 

60 

Chicago 

61 

Chicago 

62 

Chicago 

63 

Chicago 

64 

Chicago 

65 

Chicago 

66 

Chicago 

67 

Chicago 

68 

Chicago 

69 

Chicago 

70 

Chicago 

71 

Chicago 

72 

Chicago 

73 

Chicago 

74 

Chicago 

75 

Chicago 

76 

Chicago 

77 

Chicago 

78 

Chicago 

Date 

Membership 

Sept.  17-19 

1946 

698 

Sept.  16-18 

1947 

651 

Sept.  20-22 

1948 

652 

Sept.  12-14 

1949 

676 

Sept.  18-20 

1950 

713 

Sept.  17-19 

1951 

676 

Sept.  15-17 

1952     . 

667 

Sept.  15-17 

1953 

666 

Sept.  13-15 

1954 

682 

Sept.  19-21 

1951 

625 

Sept.  18-20 

1956 

657 

Sept.  23-25 

1957 

769 

Sept.  15-17 

1958 

828 

Sept.  15-17 

1959 

863 

Sept.  19-21 

1960 

932 

Sept.  18-20 

1961 

968 

Sept.  10-12 

1962 

942 

Oct.    14-16, 

1963 

887 

Sept.  14-16 

1964 

860 

Sept.  13-15 

1965 

829 

Sept.  26-28 

1966 

800 

Oct.   11-13, 

1967 

799 

Sept.     9-11 

1968 

825 

Sept.     9-11 

1969 

746        ■ 

Sept.  28-30 

1970 

709 

Sept.  13-15 

1971 

719 

Sept.  18-20 

1972 

706 

Sept.  17-19 

1973 

750 

Past  Officers 


President.  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary .  . 
Treasurer .  . 


Executive 
Members 


1891-1892 

0.  J.  Travis 
H.  M.  Hall 
J.  B.  Mitchell 
James  Stannard 
C.  W.  Hinman 
C.  W.  Gooch 
George  M.  Reid 
W.  R.    Damon 
G.  W.  Markley 
W.  A.  McGonagle 
C.  W.  McGehee 
G.  W.  Turner 
J.  E.  Wallace 


1892-1893 

H.  M.  Hall 
J.  E.  Wallace 
G.  W.  Hinman 
N.  W.  Thompson 
C.  T.  Fuller 
S.  F.  Patterson 
George  M.  Reid 
G.  W.  Andrews 
J.  M.  Staten 
J.  M.  Caldwell 
Q.  McNab 
Floyd  Ingram 
A.  S.  Markley 


1893-1894 

J.  E.  Wallace 
Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
E.  D.  Hines 
S.  F  Patterson 
George  M.  Reid 
Q.  McNab 
A.  S.  Markley 
Floyd  Ingram 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 


1894-1895 


Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
S.  F.  Patterson 
George  M.  Reid 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 
R.  M.  Peck 
J.  L.  White 
A.  Shane 


President.  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 
4th  V.-Prcs. 
Secretary' .  . 
Treasurer .  . 


Executive 
Members 


1895-1896 


W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
S.  F.  Patterson 
George  M.  Reid 
R.  M.  Peck 
L.  J.  White 
A.  Shane 
A.  S.  Markley 
W.  M.  Noon 
J.  M.  Staten 


1896-1897 


James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Markley 
R.  M.  Peck 
S.  F.  Patterson 
N.  W.  Thompson 
W.  0.  Eggleston 
W.  M.  Noon 
J.  M.  Staten 
G.  J.  Bishop 
C.  P.  Austin 
M.  Rinev 


1897-1898 


Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Markley 
G.  W.  Hinman 
C.  C.  Mallard 
S.  F.  Patterson 
N.  W.  Thompson 
G.  J.  Bishop 
C.  P.  Austin 
M.  Riney 
Wm.  S.  Danes 
J.  H.  Markley 
W.  O.  Eggleston 


1898-1899 


J.  M.  Cummin 
A.  S.  Marklev 
C.  C.  Mallard 
W.  A.  Rogers 
J.  M.  Staten 
S.  F.  Patterson 
N.  W.  Thompson 
Wm.  S.  Danes 
J.     H.  Markley 
W.  O.  Eggleston 
R.  L.  Heflin 
F.  W.  Tanner 
A.  Zimmerman 


1899-1900 

1900-1901 

1901-1902 

1902-1903 

Aaron  S.  Markley 
W.  A.  Rogers 

W.  A.  Rogers 
W.  S.  Danes 

W.  S.  Danes 
B.  F.  Pickering 

B.  F.  Pickering 

l.t  V.-Pres 

C.  C.  Mallard 

2nd  V.-Pres 

J.  M.  Staten 

B.  G.  Pickering 

A.  Shane 

A.  Shane 

3rd  V.-Pres 

Wm.  S.  Danes 
B.  F.  Pickering 

A.  Shane 

A.  Zimmerman 

A.  Zimmerman 
C.  C.  Mallard 

4th  V.-Pres 

A.  Montzheimer 

Sccretarr 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

f 

T.  M.  Strain 

T.  M.  Strain 

A.  Montzheimer 

W.  E.  Smith 

R.  L.  Heflin 

H.  D.  Cleaveland 

W.  E.  Smith 

A.  W.  Merrick 

Executive 

F.  W.  Tanner 

F.  W.  Turner 

A.  W.  Merrick 

C.  P.  Austin 

Members                         | 

A.  Zimmerman 

A.  Montzheimer 

C.  P.  Austin 

C.  A.  Lichty 

H.  D.  Cleaveland 

W.  E.  Smith 

C.  A.  Lichty 

W.  0.  Eggleston 

A.  Montzheimer 

A.  W.  Merrick 

W  0.  Eggleston 

J.    H.  Markley 

1903-1904 

1904-1905 

1905-1906 

1906-1907 

A.  Montzheimer 

C.  A.  Lichty 
J.  B.  Sheldon 

J.  B.  Sheldon 
J.  H.  Markley 

J.  H.  Markley 
R.  H.  Reid 

1st  V.-Pres 

A.  Shane 

2nd  V.-Pres 

C.  A.  Lichty 

J.  H.  Markley 

R.  H.  Reid 

J.  P.  Canty 

3rd  V.-Pres 

J.  B.  Sheldon 

R.  H.  Reid 

R.  C.  Sattley 

H.  Rettinghouse 

4th  V.-Pres 

J.  H.  Markley 

R.  C.  Sattley 

J.  P.  Canty 

F.  E.  Schall 

Secretary 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

r 

R.  H.  Reid 

W.  0.  Eggleston 

H.  Rettinghouse 

W.  0.  Eggleston 

W.  0.  Eggleston 

A.  E.  Killam 

A.  E.  Killam 

A.  E.  Killam 

Executive 

A.  E.  Killam 

H.  Rettinghouse 

J.  S.  Lemond 

J.  S.  Lemond 

Members 

R.  C.  Sattlev 

J.  S.  Lemond 

C.  W.  Richey 

C.  W.  Richey 

H.  Rettinghouse 

W.  H.  Finley 

W.  0.  Eggleston 

H.  H.  Eggleston 

^ 

J.  S.  Lemond 

C.  W.  Richev 

F.  E.  Schall 

B.  J.  Sweatt 

1907-1908 

1908-1909 

1909-1910 

1910-1911 

1st  V.-Pres 

2nd  V.-Pres 

3rd  V.-Pres 

R.  H.  Reid 
J.  P.  Canty 

J.  P.  Canty 

H.  Rettinghouse 

H.  Rettinghouse 
J.  S.  Lemond 

H.  Rettinghouse 
F.  E.  Schall 

H.  Rettinghouse 

F.  E.  Schall 

F.  E.  Schall 

A.  E.  Killam 

4th  V  -Pres 

F.  E.  Schall 

J.  S.  Lemonu 

A.  E.  Killam 

J.  N.  Penwell 

W.  0.  Eggleston 
S.  F.  Patterson 
C.  P.  Austin 

A.  E.  Killam 
S.  F.  Patterson 
C.  P.  Austin 

J.  N.  Penwell 
C.  A.  Lichty 
J.  P.  Canty 

L.  D.  Hadwen 

C.  A.  Lichty 

J.  P.  Canty 

f 

A.  E.  Killam 

J.  N.  Penwell 

W.  Beahan 

T.  J.  Fullem 

J.  S.  Lemond 

Willard  Beahan 

F.  B.  Scheetz 

G.  Aldrich 

Executive 

C.  W.  Richey 

F.  B.  Scheetz 

L.  D.  Hadwen 

P.  Swenson 

Members 

T.  S.  Leake 

W.  H.  Finley 

T.  J.  Fullem 

G.  W.  Rear 

W.  H.  Finley 

L.  D.  Hadwen 

G.  Aldrich 

W.  O.  Eggleston 

>- 

J.  N.  Penwell 

T.  J.  Fiillem 

P.  Swenson 

W.  F.  Steffens 

95 


96 


Past  Officers 


1911-1912 

1912-1913 

A.  E.  Killam 

1913-1914 

1914-1915 

President 

F.  E.  Schall 

J.  N.  Penwell 

L.  D.  Hadwen 

1st  V.-Pres 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

2nd  V.-Pres 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

G.  W.  Rear 

3rd  V.-Pres 

L.  D.  Hadwen 

T.  J.  Fullera 

G.  W.  Rear 

C.  E.  Smith 

4th  V.-Pres 

T.  J.  Fullen 

G.  Aldrich 

C.  E.  Smith 

E.  B.  Ashby 

Secretary 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer 

J.  P.  Canty 

J.  P.  Canty 

J.  P.  Canty 

F.  E.  Weise 

r 

G.  Aldrich 

G.  W.  Rear 

W.  F.  Steffens 

W.  F.  Steffens 

P.  Swenson 

W.  F.  Steffens 

E.  B.  Ashby 

S.  C.  Tanner 

Executive 

G.  W.  Rear 

E.  B.  Ashby 

S.  C.  Tanner 

Lee  Jutton 

Members                       | 

W.  F.  Steffens 

C.  E.  Smith 

Lee  Jutton 

F.  F.  Strouse 

E.  B.  Ashby 

S.  C.  Tanner 

W.  F.  Strouse 

C.  R.  Knowles 

^ 

W.  0.  Eggleston 

Lee  Jutton 

C.  R.  Knowles 

A.  Ridgway 

1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

2nd  V.-Pres 

E.  B.  Ashby 

S.  C.  Tanner 

F.  E.  Weise 

W.  F.  Strouse 

3rd  V.-Pres 

S.  C.  Tanner 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres 

Lee  Jutton 

F.  E.  Weise 

C.  R.  Knowles 

A.  Ridgway 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

r 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive                          ^ 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

^ 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

President .  . 
1st  V.-Pres. 
2nd  V.-Pres, 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas. . 
Asst.  Sec. .  . 


1919-1920 


F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 

J.  S.  Robinson 
C.  A.  Lichty 

J.  P.  Wood 
A.  B.  McVay 
J.  H.  Johnston 
E.  T.  Howson 
C.  W.  Wright 

G.  A.  Manthey 


W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 
J.  S.  Robinson 
J.  P.  Wood 
C.  A.  Lichty 

C.  W.  Wright 
A.  B.  McVay 
G.  A.  Manthey 
E.  T.  Howson 
J.  H.  Johnston 
E.  K.  Barrett 


1921-1922 


1922-1923 


C.  R 
A.  R 
J.  S. 
J.  P. 

C.  w. 
C.  A. 
F.  E. 
E.  T. 
J.  H. 

E.  K. 

F.  C. 
Maro 
0.  F. 


Knowles 
dgway 
Robinson 
Wood 
.  Wright 
Lichty 
Weise 
Howson 
Johnston 
Barrett 
Baluss 
Johnson 
Dalstrom 


Arthur  Ridgway 
J.  P.  Wood 
J.  S.  Robinson 
C.  W.  Wright 

E.  T.  Howson 
C.  A.  Lichty 

F.  E.  Weise 
F.  C.  Baluss 
Maro  Johnson 
0.  F.  Dalstrom 
S.  D.  Corey 
W.  B.  Hotson 
P.  N.  Nelson 


1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

r 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  L  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

P.  F.  Dalstrom 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

A.  L  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

^ 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 

President .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas. . 
Asst.  Sec. .  . 


1927-1928 


F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
C.  A.  Lichty 
F.  E.  Weise 
W.  T.  Krausch 
R.  C.  Bardwell 
H.  L  Benjamin 
R.  C.  Henderson 
T.  H.  Strate 
J.  S.  Ekey 


1928-1929 


Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  L  Gauthier 
H.  L  Benjamin 
C.  A.  Lichty 

F.  E.  Weise 

R.  C.  Henderson 
J.  S.  Ekey 
T.  H.  Strate 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 


1929-1930 


J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
C.  A.  Lichty 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 
E.  C.  Neville 
H.  H.  Best 
J.  E.  King 


C.  S.  Heritage 
A.  L  Gauthier 
H.  L  Benjamin 
W.  T.  Krausch 
T.  H.  Strate 
C.  A.  Lichty 

E.  C.  Neville 
H.  H.  Best 
J.  E.  King 
A.  B.  Scowden 
W.  A.  Batey 
L.  C.  Smith 


Past  Officers 
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1934-1935 

1935-1936 

1936-1937 

1937-1938 

President 

H.  L  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres 

A.  B.  Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichtv 

r 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batey 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

* 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Movers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

R.  P.  Luck 

F.  H.  Cramer 

R.  E.  Dove 

L.  G.  Byrd 

1938-1939 

1939-1940 

1940-1941 

1941-1942 

Armstrong  Chinn 
F.  H.  Cramer 

A.  E.  Bechtelheimer 
F.  H.  Cramer 

H.  M.  Church 
R.  E.  Dove 

R.  E.  Dove 

1st  V.-Pres 

F.  H.  Soothill 

2nd  V.-Pres 

A.  E.  Bechtelheimer 

H.  M.  Church 

F.  A.  Soothill 

G.  S.  Crites 

3rd  V.-Pres 

H.  M.  Church 

R.  E.  Dove 

G.  S.  Crites 

A.  M.  Knowles 

4th  V.-Pres 

R.  E.  Dove 

F.  H.  Soothill 

A.  M.  Knowles 

N.  D.  Howard 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

Secretary 

F.  0.  Whiteman 

F.  E.  Weise 
N.  D.   Howard 

L.  G.  Bvrd 

B.  R.  Meyers 

R.  E.  Caudle 

W.  R.  Ganser 

W.  Walkden 

L.  G.  Bvrd 

LA.  Moore 

F.  H.  Soothill 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

B.  R.  Meyers 

A.  M.  Knowles 

R.  E.  Caudle 

J.  L.  Varker 

W.  Walkden 

L.  G.  Bvrd 

L  A.  Moore 

L.  E.  Peyser 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

Martin  Meyer 

President.  .  , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres.. 
4th  V.-Pres.. 
Secretary.  .  . 


Treasurer. . 
Treasurer 
Emeritus 


t  To  November  1,  1962 


1942-1943 


G.  S.  Crites 
R.  E.  Caudle 
A.  M.  Knowles 
N.  D.  Howard 
J.  L.  Varker 
A.  G.  Shavert 
Lorene  Kindredt 
Elinor  V.  Heffern 
F.  E.  Weise 


M.  Meyer 
L.  E.  Pevser 
K.  L.  Miner 
F.  G.  Campbell 
J.  S.  Hancock 
L.  C.  Winkelhaus 
To  February  1,  1943 


1943-1944 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C.  R.  Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


J.  L.  \  arker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elise  LaChance 


C.  R.    Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  W^inkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.    Knowles 


A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

1st  V.-Prcs 

F.  G.  Campbell 
J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 
C.  R.  Knowles 
Guv  E.  Martin 
B.  R.  Meyers 

L.  E.  Peyser 

H.  M.  Harlow 

H.  B.  Cliristianson 

F.  R.  Spofford 

J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles 
H.  M.  Harlow 

H.  B.  Christianson 

F.  R.  Spofford 
Lee  Mayfield 
Franz  M.  Misch 
W.  D.  Gibson 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Guv  E.  Martin 

F.  R.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mayfield 

F.  M.  Misch 
W.  D.  Gibson 
H.  M.  Harlow 
V.  E.  Engman 

G.  W.  Benson 

W.  F.  Martens 
W.  A.  Huckstep 
Guv  E.  Martin 

2nd  V.-Pres 

3rd  V.-Pres 

F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChance 
L.  C.  Winkelhaus 
H.  M.  Harlow 

V.  E.  Engman 

G.  W.  Benson 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 

4th  V.-Pres 

Directors                           J 

1950-1951 

1951-1952 

1952-1953 

1953-1954 

President 

W.  A.  Huckstep 
Guy  E.  Martin 
F.  R.  Spofford 
Lee  Mavfield 

Guv  E.  Martin 
F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 

F.  R.  Spofford 
Lee  Mavfield 
H    M    Harlow 

Lee  Mavfield 

1st  V.-Pres 

H.  M.  Harlow 

2nd  V.-Pres 

J.  A.  Jorlett 

3rd  V.-Pres 

J.  A.  Jorlett 

R.  R.  Gunderson 

4th  V.-Pres 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Elise  LaChance 
L.  C.  Winkelhaus 

Elise  LaChance 
L.  C.  Winkelhaus 

Elise  LaChance 
L.  C.  Winkelhaus 

Elise  LaChance 
L.  C.  Winkelhaus 

Treasurer 

r 

F.  M.  Misch 

M.  H.  Dick 

W.  H.  Huffman 

U.  H.  Dick 

L.  R.  Morgan 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

Directors 

J.  A.  Jorlett 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Steplicns 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

W.  H.  Bunge 

L 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

E.  R.  Schlaf 
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Past  Officers 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary.  . 
Treasurer .  . 


1954-1955 


H.  M.  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
Elise  LaChance 
L.  C.  Winkelfiause 
B.  M.  Stephens 
W.  H.  Bunge 
E.  R.  Schlaf 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M  Lowry 


1955-1956 


J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Winkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowiv 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 


1956-1957 


R.  R.  Gunderson 
W.  H.    Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  von 

Sprecken 
H.  A.  Matthews 


1957-1958 


W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  von 

Sprecken 
W.  H.  Bunge 
F,.  R.  Schlaf 


President.  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres 
Secretary .  . 
Treasurer .  . 


1958-1959 


M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
J.  M.  Lowrv 
R.  C.  Baker 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhause 
T^'.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 


1960-1961 


H.  D.  Curie 
G.  W.  Benson 
J.  .M.  Lowry 
E.  R.  Schlaf 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 
Shirlev  White 
H.  M.  Wilson 


1961-1962 


G.  W.  Benson 
J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhause 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 


President .  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 

Secretary .  . 
Treasurer . . 


1962-1963 


J.  M.  Lowrv 

E.  R.  Schlaf 

H.  A.  Matthews 
R.  C.  Baker 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 
W.  F.  Armstrong 
J.  W.  DeValle 


1963-1964 


E.  R.  Schlaf 
R.  C.  Baker 
Shirlev  White 
H.  M.  Wilson 
Ruth  Weggeberg 

E.  F.  Snyder 
R.  D.  Hellweg 

F.  W.  Hutchesor 
W.  F.  Armstrong 
J.  W.  DeValle 

J.  A.  Goforth 
E.  R.  Simmons 


1964-1965 


R.  C.  Baker 
H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
Ruth  Weggeberg 
E.  F.  Snyder 
W.  F.  Armstrong 
J.  S.  Ellis 
J.  A.  Goforth 
E.  R.  Simmons 
N.  D.  Bryant 
A.  R.  Dahlberg 


1965-1966 


H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
W.  F.  Armstrong 
Ruth  Weggeberg 
E.  F.  Snyder 
J.  A.  Goforth 
E.  R.  Simmons 
N.  D.  Bryant 
A.  R.  Dahlberg 
J.  S.  Ellis 
T.  L.  Fuller 


1966-1967 

1967-1968 

1968-1969 

1969-1970 

President 

R.  D.  Hellweg 

J.  W.  DeValle 

^'.  F.  Armstrong 

J.  A.  Goforth 

1st  V.-Pres 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

2nd  V.-Pres 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fuller 

3rd  V.-Pres 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fulle 

N.  D.  Bryant 

Secretary 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Rut*-.  W'  ggeberg 

W.  H.  Huffman 
N.  D.  Bryant 

W.  H.  Huffman 
J.  S.  Ellis 

W.  H.  Huffman 

N.  F.  Lucas 

W.  H.  Huffman 
W.  H.  Rankin 

A.  R.  Dahlberg 

T.  L.  Fuller 

W.  L.  Short 

E.  E.  Runde 

H.  F.  Lucas 

R.  A.  Youngblood 

C.  E.    Wachter 

T.  A.  Reynolds 

J.  S.  Ellis 

H.  F.  Lucas 

.\.  C.  Jones 

J.  J.  Ridgeway 

Directors                            A 

T.  L.  Fuller 

W.  L.  Short 

W.  H.  Rankin 

J.  R.  Williams 

R.  A.  Youngblood 

C.  E.  Wachter 

E.  E.  Runde 

J.  W.  Chambers 

V.  D.  Raessler 

A.  C. Jones 

T.  A.  Reynolds 

R.  E.  Frame 

W.  L.  Short 

W.  H.  Rankin 

J.  J.  Ridgeway 

J.  C.  Hobbs 

C.  E.  Wachter 

E.  E.  Runde 

J.  R.  Williams 

1970-1971 

1971-1972 

T.  L.  Fuller 

1972-1973 

1973-1974 

President 

A.  R.  Dahlberg 

\.    D.   Bryant 

1st  V.-Pres 

T.  L.  Fuller 

N.  D.  Bryant 

E.   E.   Runde 

2nd  V.-Pres 

\.  D.  Bryant 

E.  E.  Runde 

J.  J.  Ridgewav 

3rd   V.-Pres 

E.  E.  Runde 

J.  J.  Ridgeway 

J.   R.  Williams 

Ann  Wilson 
W.  H.  Huffman 
T.  A.  Reynolds 

Ann  Wilson 
W.  H.  Huffman 
J.  W.  Chambers 

Ann    Wilson 

W    H     Huffman 

R.    K.    Corbett 

J.  J.  Ridgeway 

R.  E.  Frame 

J.    R.    Iwinski 

J.  R.  Williams 

J.  C.  Hobbs 

J.    S.    Pritchett 

Directors 

J.  W.  Chambers 

R.  K.  Corbett 

D.   C.   Gould 

J 

R.  E.  Frame 

J.  R.  Iwinsky 

W.   S.   Stokelev 

J.  C.  Hobbs 

J.  S.  Pritchett 

W.   C.   Sturm 

R.  K.  Corbett 

D.  C.  Gould 

J.   W.   Davidson 

J.  R.  Iwinsky 

W.    S.    Stokelev 

C.    A.    Hughes 

J.  S.  Pritchett 

W.  C.  Sturm 

W.    R.    Hyma 

Advertisement 
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PILE  POINTS-SPLICERS-FiniNGS 


POINTS  AND  SPLICERS  FOR  H- 
PILE  .  PIPE  PILE  .  TIMBER 
PILE  .  HELIX  PILE  SHELL  . 
COMPOSITE  FITTINGS  •  MARINE 
CASTINGS 

Consult  the  Pile  Fitting 
Specialists  First! 


t^u 


k^ 


^ 


H-BEAM  POINT 


ASSOCIATED 

PILE      Si      FITTING      C  O  R  R 

262  Rutherford  Blvd.,  Clifton,  N.  J.  07014  •   (201)  773-8400 


m 


TIMBER  SHOE 


1924  (bo-rid)  1974 


Quality  and  Progress 

for  50  years 

in  Chemicals  and 

Application  for  .  .  . 


RAILROAD  VEGETATION  CONTROL 

THE  R.  H.  BOGLE  COMPANY 

P.  O.   Box  588 
ALEXANDRIA,  VA.  22313 


Memphis,  Tenn. 


Alva,  Okla. 


Jacksonville,   Fla. 


CONSTITUTION 


ARTICLE  I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five  classes, 
viz:    Members,  life  members,  associate,  honorary  and  junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  fore- 
man in  connection  with  roadway  bridge,  building  and  water  service  work,  or  in  the 
employ  of  a  public  regulatory  body,  a  professor  of  engineering  in  a  college,  an  engi- 
neering editor,  or  a  government  or  private  timber  expert.  Any  person  desirous  of 
becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the  executive 
committee,  setting  forth  his  name,  age,  residence  and  practical  experience.  He  shall 
furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants  may  be 
voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of  the 
executive  committee,  a  majority  vote   being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15tt  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
active  membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual 
dues.  The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same 
manner  as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  study 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members  except  that  of 
holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recognized 
engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the  design, 
maintenance  or  construction  of  railway  bridges,  buildings  or  structures.  Applicants 
shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner  prescribed 
for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the  rights  of  members 
except  that  of  holding  office.  When  the  attainments  of  a  Junior  are  such  as  to  qualify 
him  as  a  member,  he  may  apply  for  promotion  and  the  executive  committee  shall 
authorize  such  promotion  when  qualifications  warrant  the  action.  Unless  a  Junior  is 
promoted,  his  membership  shall  cease  automatically  when  he  becomes  28  years  of  age.* 


*  Amended  October  16,  1941. 
**  Amended  September  20,  1948 
tt  Amended  March  10,  1958. 
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Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 
ciation, shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1  of  Article  VII. 

Section  9.**  Only  active  members  shall  hold  office  in  this  association,  and  only 
active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1§.  The  officers  of  the  Association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  nine  directors,  \vho,  with  the  most  recent  past 
president,   shall  constitute  the  Executive    Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the   association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the   members    of   the    committee,   providing    10    days'    notice  is   given   members   by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION   OF   OFFICERS  AND   TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  active  mem- 
ber of  the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  presi- 
dent shall  not  be  eligible  for  re-election. 

Section  2.§  The  president,  three  vice-presidents,  secretary  and  treasurer  shall  hold 
office  for  one  year  and  the  directors  for  three  years,  three  directors  being  elected  each 
year.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive 
terms. 

Section  3.t  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section.  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 


»  Amended  October  16,  1941. 
t  Amended  September  21.  19.i7. 
§  Amended  September  28,  1066. 
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ARTICLE  VII. 

MEMBERSHIP   FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in 
arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2. J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL     SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 
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TIME    OF     MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2.**   The  place  of  holding  the  annual  convention  shall  be  Chicago,   111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 

***DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows :  * 

Members,  $7.00;  Associate  Members,  $7.00;  Junior  Members,  $5.00. 

DUTIES   OF   OFFICERS 

6.t  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall  appoint  all  committees   not  otherwise  provided   for,   and    shall  be    ex-officio   mem- 


t  Amended  October  17,  1940. 
*  Articla  adopted  1922. 
**  Amended  September  20,  1948 
t  Amended  September  21,  1957. 
**♦  .^mended  September  15,  1965. 
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OntrackWEI. 

The  beginning  of 

the  beginning  of  the  end  of 

railroad  weed  problems. 


WEI.  The  first  of  a  new  line  of 
herbicides  made  exclusively  for  railroad 
weed  control. 

And  it's  doing  a  tremendous  job. 

WEI  is  a  combination  of  prometone 
and  PCP  that  you  can  mix  with  water  and 
apply  asa  postemergence  spray.  It  will 
quickly  knock  down  weeds  as  effectively 
asa  herbicide  applied  in  oil. 

WEI.  For  quick  knockdown  and  season 
long  control  of  railroad  right-of-way  weed 
problems. 

Soon,  there'll  be  more  Ontrack 
herbicides  for  other  kinds  of  specific 
problems.  And  you  won't  have  to  use 
herbicides  that  were  formulated  for  other 
people's  weed  problems. 

For  complete  information,  see  your 
CIBA-GEIGY  railroad  specialist.  Or  write 
to  Mr.  Pete  Nicas,  CIBA-GEIGY  Corporation, 
P.O.  Box  11422,  Greensboro,  NO  27409. 

CIBA-GEIGY 
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ber  of  all  committees.  He  shall  \\ith  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee. 
He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the  absence 
of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.t  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9. J  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member   making  further  nominations. 

.\UDITING    COMMITTEE 

11. J  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON    SUBJECTS    FOR  DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval 
at  the  next  convention. 

COMMITTEE   ON   INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION     COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Adopted  October  17,  1940. 
#  Amended  December  4,  1950. 
t  Amended  September  20,  194B. 
±  Amended  September   21,  1957. 
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Meet 
the 

sliding 
rail 


. . .  that  will  prevent 
buckling,  pull-aparts, 
and  other  problems 
caused  by  rail 
expansion  and 
contraction ! 


In  addition,  each  Conley  Slid- 
ing Rail  is  designed  to  meet 
specific  track  conditions.  Each 
is  completely  automatic  and 
temperature-controlled.  And 
its  heavy  base  (approx.  2,400 
lbs.)  assures  solid  foundation 
and  rugged,  long-lasting 
dependability. 

The  heat-treated,  pre-curved 
wing  rail,  and  one-piece  man- 
ganese steel  casting — consisting 
of  base,  point,  guard  rail,  and 
rail  braces — insures  a  constant 
gauge.  (Photo  indicates  the 
heavy  wheel  tread  that  is 
maintained  regardless  of  rail 
expansion  or  contraction.) 


Conley 


For  complete  details  write: 

Conley  Frog  and  Switcli  Co. 

Box  9188  I  Memphis,  Tennessee  38109 
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ORDER  OF  BUSINESS 

15.t   Call  to  order  by  president. 

Opening  prayer  or  invocation.  i 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers.  j 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment.  ^ 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17.t  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amended  September  20,  1948. 


BRIDGE  MEN 

EVER  TIGHT  BOLT  ASSEMBLY  PERMANENT  BRIDGE  HARDWARE 
ALL  TIMBER  or  STEEL  and  TIMBER  CONSTRUCTION 


LOWER   FIRST  COST   •    SIMPLE   ONE  MAN 

APPLICATION 
ELIMINATES  TIGHTENING  MAINTENANCE 
ALL  CONNECTIONS  LOCKED 


Spring-^^^— Spring  lo  be  fully 
-Nut  ^  compresstd  upon 

opplicoljon 


REDUCES  INSTALLATION  COSTS- 
ONE   HALF 

A  SPRING  (PARKERIZEDI  TO   KEEP  IT  TIGHT 
CONTINUALLY 


•  ALL  CASTINGS  ARE   HIGHLY   CORROSION    RESISTANT   PAXMITE   IRON 

THE  EVER  TIGHT  BOLT  ASSEMBLY  COMPANY 

33    KIEWIT    PLAZA,    3555    FARNAM    STREET,   OMAHA,    NEBRASKA  68131 
F.  O.  B.   and  SHIPPING  POINT  •  OMAHA,   NEBRASKA 
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DUPONT 

lias  the  people  and  products 
to  serve  you 

There's  a  Du  Pont  Weed  and 
Brush  Control  Specialist  in  your  area. 
Let  him  bring  his  technical  knowledge 
and  experience  to  help  you  solve 
your  weed  and  brush  control  problems. 

Here  are  our  people: 
i/lidwest  Southeast  West  Southwest        Northeast 


L.  E.  Cowart 

825  Foxwood  Circle 
Geneva,  IL  60134 


T.  M.  Evans 

1555  Springfield  Court 
Dunwoody.  GA  30338 


F.  E.  Gonzalez 

75  Forestwood  Lane,  N  E 
Atlanta,  GA  30328 


F.  A.  Holmes 

118  Blueberry  Hill 

Surry  Farms 

Los  Gatos,  CA  95030 


W.  H.  Hudson,  Jr. 

15003  Glade  Brook  Drive 
Houston,  TX  77069 


J.  E.  Prendergast 

1122  Laurel  Drive 
West  Chester,  PA  19380 


The  Du  Pont  Weed  and  Brush  Control  Products: 

ROVARI        HYVAirX        AMMATE  X 


WEED  KILLER     ■ 

ves  you  broad  spectrum 
;ed  control  at  a  low  cost, 
single  application  of 
tovAR  I  can  substantially 
duce  the  need  for 
low-up  sprays  later  in 
3  season. 


BROMACIL  WEED  KILLER     ^mt 

Especially  effective  on 
hard-to-kill  perennial 
weeds  and  grasses  such 
as  Johnson,  Bermuda,  nut, 
quack,  vasey  and  other 
grasses. 


WEED  &  BRUSH  KILLER      ■■■ 

Controls  brush  effectively 
and  most  important, 
Ammate  X  is  non-volatile— 
spray  won't  drift  to  damage 
nearby  vapor-sensitive 
crops  when  used 
as  directed. 


With  any  chemical,  follow  labeling  instructions  and  warnings  carefully. 

INDUSTRIAL  HERBICIDES 


DIRECTORY  OF  MEMBERS 

As  of  April  1,  1973 

HONORARY  MEMBERS 


Benson,  G.  W. 
Curie,  H.  D. 
Dick,  M.  H. 


Anderson,  Arthur 
Babcock,  D.  L. 
Baker,  F.  A. 
Baker,  R.  C. 
Beaver,  J.  F. 
Beeder,  R.  H. 
Bell,  D.  V. 
Benson,  O.  C. 
Beringer,  M.  A. 
Billmeyer,  E.  D. 
Bishop,  D.  B. 
Block,  M. 
Bowman,  R.  M. 
Bradfield,  R.  G. 
Brice,  W.  T. 
Buckmaster,  W.  A. 
Budzenski,  F.  N. 
Bunge,  W.  H. 
Burch,  E.  E. 
Burpee,  C.  M. 
Carpenter,  R.  H. 
Carter,  J.  W. 
Celander,  H.  W. 
Chamberlain,  P.  C. 
Christianson,  H.  B. 
Collier,  P.  B. 
Colvin,  A.  A. 
Cramer,  F.  H. 
Cross,  E.  T. 
Cummins,  C.  P. 
Davis,  H.  E. 
Decker,  H.  H. 
Duchac,  J.  V. 
Eargle,  J.  M. 
Eichenlaub,  C.  M. 
Elliott,  C.  E. 
Enger,  E.  M. 
Engman,  V.  E. 
Forseth,  C.  E. 
Fort,  O.  E. 
Fox,  R.  L. 
Fronabarger,  H.  C. 
Frost,  L.  M. 
Geyer,  C.  J. 
Giles,  J.  M. 
Harlow,  H.  M. 
Harman.  W.  C. 
Hedley,  W.  J. 


Dove,  R.  E. 
Gunderson,  R.  R. 
Howard,  N.  D. 

LIFE  MEMBERS 

Heinlen,  R.  H. 
Hemstad,  Birger 
Hendrix,  W.  P. 
Hickok,  B.  M. 
HiUman,  A.  B. 
Hornig,  F.  F. 
Hoyt,  A.  C. 
Hubbard,  M.  J. 
Huffman,  W.  H. 
Hutcheson,  F.  W. 
Hutcheson,  W.  A. 
Jackson,  T.  E. 
Jenkins,  H.  W. 
Johnson,  A.  C. 
Johnson,  B.  O. 
Johnson,  E.  A. 
Johnson,  R.  W. 
Jones,  A.  C. 
Kemmerer,  W.  G. 
Kendal,  J.  T. 
Kieckers,  E.  W. 
Koehler,  P.  L. 
Krefting,  A.  S. 
Kvenberg,  S.  E. 
Leach,  A.  L. 
Linn,  G.  A. 
Lokotzke,  G.  P. 
Lord,  H.  L. 
Lucas,  H.  F. 
Lund,  C.  V. 
Mabry,  D.  B. 
McGrew,  F.  O. 
Manley,  B.  F. 
Martens,  W.  F. 
Mateer,  W.  G. 
Mayfield,  Lee 
Meeks,  W.  R. 
Merrill,  B.  W. 
Meyers,  B.  R. 
Moore,  L  A. 
Morgan,  C.  E. 
Moris,  R.  F. 
Nichols,  J.  C. 
Oest,  W.  C. 
Packard,  B.  G. 
Pahl,  W.  H.,  Jr. 
Pearson,  A.  H. 
Peterson,  N.  E. 


Jorlett,  J.  A. 
Mottier,  C.  H. 
Strate,  T.  H. 
Winkelhaus,  L.  C. 


Podas,  N.  F. 
Pritchard,  B.  L. 
Raessler,  V.  D. 
Rainey,  W.  H. 
Rapier,  L.  F. 
Raver,  H.  E. 
Richards,  C.  A.  J. 
Robinson,  G.  E. 
Robinson,  N.  R. 
Rothell,  R.  D. 
Safley,  J.  R. 
Salmon,  J.  M.,  Jr. 
Sathre,  C.  O. 
Saunders,  T.  D. 
Simonson,  E.  F. 
Singer,  E.  W. 
Slagle,  G.  P. 
Smith,  C.  E. 
Smith,  E.  L. 
Smith,  H.  E. 
Smith,  J. 
Stephens,  B.  M. 
Switzer,  G. 
Tardy,  F.  E. 
Taylor,  W.  L. 
Tetrault,  L.  J. 
Thelander,  P.  V. 
Throckmorton,  W.  B. 
Todd,  D.  C. 
Tourtellotte,  E.  B. 
Trulove,  J.  D. 
Tucker,  N.  R. 
Tyckoson,  E.  G. 
Von  Behren,  G. 
Wachter,  C.  E. 
Wall,  R. 
Wang,  A.  B. 
Warfield,  H.,  Jr. 
Warfield,  W.  B. 
White,  L.  H. 
White,  S. 

Whitehouse,  B.  M. 
Wingerson,  C. 
Wohlschlaeger,  M.  A. 
Wood,  R.  E. 
Woolford,  F.  R. 
Yaw,  D.  W. 
Yewell,  J.  E. 
Zapfe,  E.  J. 
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^Pji  Colt  Industries 

\^  Fairbanks 

Weighing  Division 

71 1    E.  St.  Johnsbury   Road 

St.  Johnsbury,  Vermont  05819 

Tel.   802     748   2371 

PILE  DRIVING  OUR  SPECIALTY 

TRESTLES  BRIDGES 

WHARVES  FENDERS 

CONCRETE  •   STEEL  •  TIMBER 

(Large   or   Small — We   Handle   Them   All) 

HIGH   RAIL   EQUIPMENT 

W.  R.  FAIRCHILD 
CONSTRUCTION  CO.,  LTD. 

HATTIESBURG,  MISSISSIPPI 
P.O.   Box   1609  Tel.  601-544-1151 
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ALPHABETICAL  LIST  OF  ALL  MEMBERS 


M   Indicates  Member 
A         "  Associate   Member 

J  "  Junior  Member 

L  "  Life  Member 

H         "  Honorary  Member 

(Figures   following   name   indicate  year  in  which  membersliip   became   effective) 


Abbott,  E.  L.    (A'69),  Sales  Engr.,  General  Railway  Signal  Co.,  2120  Prudential  Plaza, 

Chicago,  111.  60601 
Acker,  H.  E.  (M71),  Asst.  Gen.  Br.  Insp.,  C.&  N.W.,  Chicago,  111.  60606 
Acs,  J.  S.  (M71),  Proj.  Engr.,  Chessie,  Riverdale,  111.  60627 
Adams,  L.  J.  (M'65),  B.&  B.  Supvr.,  U.P.,  Pocatello,  Ida.  83201 
Ahouse,  F.  B.,  Jr.  (M'64),  B.&  B.  Supvr.,  Sou.,  Macon,  Ga.  31202    , 
Alley,  F.  T.  (M'55),  Engr.  Br.,  S.P.,  Houston,  Tex.  77035 
Anderson,  A.    (M'47,  L'60),  Ret.  Engr.  Gr.  Cross.,  N.Y.C.,  Rosemont  Route,  Box  56, 

Colorado  Springs,  Colo.  80903 
Anderson,  H.  E.    (A'74),  Mgr.  Open,  Osmose  Company,  4915  Monona  Di-.,  Madison, 

Wis.  53716 
Anderson,  L.  E.  (M70),  Asst.  B.&  B.  Supvr.,  S.P.,  Eugene,  Ore.  97405 
Anderson,  R.  D.  (A'67),  Consultant,  L.B.  Foster  Co.,  1620  Route  22,  Union,  N.J.  07083 
Andrews,  D.  J.  (M'69) ,  Supvr.  B.&  B.,  C.&  N.W.,  Green  Bay,  Wis.  54303 


RAILWAY     MOTOR     CARS 
AND     WORK     EQUIPMENT 


for  help  along  The  Way 


FAIRMONT  RAILWAY  MOTORS,  INC.,  FAIRMONT,  MINNESOTA  56031 


Advertisement 

FEATHERLITE 

PRESTRESSED  CONCRETE 
BUILDS   BETTER   R.   R.   BRIDGES 

Today,  all  over  America,  railroads  are  using  prestressed 
concrete   girders    and    I-beams   for   bridge   construction. 
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Why?  Prestressed  concrete  structural  units  are  econom- 
ical. They  offer  low  initial  cost.  Maintenance  is  re- 
duced. Fire  and  flood  loss  is  minimized.  Hardly  any 
traffic  interruption.  Design  is  favorable.  Quality  is  con- 
trolled by  plant  tests.  In  the  Southwest,  The  Feather- 
lite  Corporation  supplies  prestressed  concrete  —  fabri- 
cated structural  units  that  meet  all  railroad  bridge  con- 
struction requirements.  And  Featherlite  is  constantly 
adding  new  equipment  to  turn  out  new  products  needed 
for  the  future.  Call  on  The  Featherlite  Corporation  to- 
day. 


WRITE  OR  CALL:    BOB   PHILLIPS 

P.  O.  BOX  9977 

El  Paso,  Texas  79990  •  Phone:  915  859-9171 


THE   FEATHERLITE   CORPORATION 
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Anthony,  O.  D.  (M71),  Asst.  Ch.  Engr.-Br.  &  Str.,  B.&  A.,  Houlton,  Maine   14730 

Ariss,  A.  M.   (M72),  Proj.  Engr.,  I.C.G.,  Paducah,  Ky.  42001 

Armstrong,  W.  F.  (M'47),  Engr.  Bldgs.,  C.&  N.W.,  Chicago,  111.  60606 

Arnold,  L.  K.   (M'62),  Asst.  Gen.  Fore.  B.&  B.-W.S.,  A.T.&  S.F.,  San  Bernardino,  Calif. 

92407 
Aure,  T.  (M'64),  Asst.  B.&  B.  Supvr.,  B.N.,  Glendive,  Mont.  59330 
Autrey,  W.  S.  (M71),  Ch.  Engr.  Sys.,  A.T.&  S.F.,  Chicago,  111.  60604 


Babcock,  D.  L.  (M72,  L72),  Ret.  B.&  B.  Supvr.,  C.&  N.W.,  Milwaukee,  Wis.  53222 
Badaukis,  C.  T.,  Jr.  (M72),  Mech.  Engr.  Tech.,  I.C.G.,  Chicago,  111.  60605 
Baker,  F.  A.  (M'55,  L70),  Ret.  Gen.  Br.  Insp.,  S.P.,  2507  Polk  St.,  Eugene,  Ore.  97405 
Baker,  M.  Jr.    (A'67),  Chrmn.   of  Bd.,   Michael  Baker,   Jr.   Inc.,    C.E.,   P.O.   Box   280, 

Beaver,  Pa.  15009 
Baker,  R.  C.   (M'40,  L'68),  Ret.  Asst.  Ch.  Engr.,  C.&  E.I.,   1655  N.  Frankhn,  Danville, 

111.  61832 
Baker,  W.  F.  (A'65),  Pres.,  Holt  &  Baker,  Inc.,  P.O.  Box  38367,  Memphis,  Tenn.  38138 
Barnes,  J.  A.  (M71),  Asst.  Vice  Pres.  &  Ch.  Engr.,  C.&  N.W.,  Chicago.  111.  60606 
Barr,  A.  S.  (M'66),  Engr.  M.  of  W.,  P.C,  Pittsburgh,  Pa.  15222 
Barrett,  J.  E.    (A71),  Asst.  Vice  Pres.,  Alfred  Benesch  &  Co.,   233  N.   Michigan  Ave., 

Suite  1700,  Chicago,  111.  60601 
Barsema,  M.  (M'58),  B.&  B.  Supvr.,  C.&  N.W.,  Chicago,  III.  60606 
Bartley,  C.  W.  (M'66) ,  B.&  B.  Supvr.,  B.N.,  Glendive,  Mont.  59330 
Bartling,  W.  R.  (M73),  Engr.  Str.,  I.T..  St.  Louis,  Mo.  63177 
Beam,  Y.  C.  (M'45),  Mast.  Carp.,  S.C.L.,  Americus,  Ga.  31709 
Bean,  C  W.  (A'64),  Mgr.  RR  Sis.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  1001  Grove  St., 

Middletown,  Ohio  45042 
Beard,  F.  E.  (M'65),  Supvr.  B.&  B.,  W.M.  Smithsburg,  Md.  21783 

Beatty,  A.  G.   (M'57),  Asst.  Engr.  Sea.  &  Wk.  Eqpt,  C.&  N.W.,  Chicago,   111.  60606 
Beaver,  J.  F.    (M'50,  L'65),  Ret.  Ch.  Engr.,  Sou.,   P.O.  Box   1772,  Holmes  Beach,  Fla. 

33510 
Bechly,  D.  S.  (M'68),  Asst.  Ch.  Engr.  Str.,  I.C.G.,  Chicago,  III.  60605 
Becker,  R.  J.  (A'69),  Midwest  Reg.  Vice  Pres.,  Lee  Turzillo  Contracting  Co.,  33  Kiewit 

Plaza,  Omaha,  Neb.  68131 
Beebe,  W.  E.  (M73),  Gen.  Wat.  Serv.  Fore..  U.P.,  North  Platte,  Nebr.  69101 
Beeder,  R.  H.  (M'58,  L'72),  Ret.  Ch.  Engr.-Sys.  A.T.&  S.F.,  1616  Mesa  .\ve. -Broadmoor, 

Colorado  Springs,  Colo.  80906 
Bell,  C.  R.,  Jr.   (A'60),  Pres.,  Quaker  City  R.R.  Sales  Co.,  4608  Horrocks  St.,  Philadel- 
phia, Pa.  19124 
Bell,  D.  V.  (M'57,  L'71),  Ret.  Gen.  Str.  Supvr.,  Chessie.  R.R.  #1,  Wellston.  Ohio  45692 
Benson,  D.  D.  (M'72),  Gen.  Water  Serv.  Foreman,  U.P.,  Salt  Lake  City,  Utah  84101 
Benson,   G.   W.    (M'40,   L'64,   H'72),    Ret.    Div.    Engr.,    C.ofG.,    657    Woodridge    Dr., 

Macon.  Ga. 
Benson,  O.  C.  (M'52,  L'67),  Dir.  of  Budgets,  B.&  M.,  Concord,  N.H.  03301 
Beringer,  M.  A.  (M'29,  L'69),  Ret.  Supt.  Br.  Erec,  I.C,  4013  Noble,  Zachary,  La.  70791 
Berkel,  C.  J.  (A'59),  Pres.,  Berkel  &  Co.,  P.O.  Box  335,  Bonner  Springs,  Kan.  66012 
Bertel,  D.  J.  (M'68),  Engr.  Trk..  M.P.,  St.  Louis,  Mo.  63103 
Bhalakia,  M.  P.  (M'73),  Asst.  Engr.,  P.&  L.E.,  Pittsburgh.  Pa.  15219 
Bibly,  K.  C.  (M'67),  Asst.  Supvr.  B.&  B.,  P.C,  Chicago,  111.  60616 
Bickham,  D.  O.  (M'64),  B.&  B.  Supvr.,  B.N.,  McCook,  Nebr.  69001 
Billingsley,  C.  C.  (M'65),  Mast.  Carp.,  S.C.L.,  Jacksonville,  Fla.  32205 
Billmeyer,  E.  D.   (M'55,  L'69),  Ret.  .^sst.  to  Ch.   Engr.-Struc,  W.M.,  9610  Orpin  Rd., 

Randallstown,  Md.  21133 
Bishop,  D.  B.   (A'46,  L'69),  Ret.  V.P.,  Dearborn  Chemical  Co.,  50  Ocean  Drive,  Punta 

Gorda,  Fla.  33950 
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HIGH  QUALITY 

PRESTRESSED  CONCRETE  PILE  CAPS 

AND  TRESTLE  TIES 


IMMEDIATELY  AVAILABLE   FROM  STOCK 

HIGH  STRENGTH   •   CRACK-FREE   •   PROVEN   IN  SERVICE 

QUICK  ACCESS  TO  SHIPPING  FACILITIES 


Call  or  write 


PRE-CAST  CORP. 


p.  O.  Box    13202  •  Memphis,  Tenn.  38113   •  Phone  (901)  948-4578 
A    DIVISION    OF    KINGSTIP   CORPORATION 
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Bishop,  I.  A.  (M'55),  Mast.  Carp.,  S.C.L.,  Raleigh,  N.C.  27604 

Black,  A.  R.  (M'53),  Mgr.  Plan  Improve.  Analysis,  S.P.,  Houston,  Tex.  77001 

Black,  R.  C.  (M'67),  B.&  B.  Supvr.,  U.P.,  Salt  Lake  City,  Utah  84101 

Blake,  V.  L.  (M'64),  Ch.  Carp.,  C.M.S.P.&  P.,  Minneapolis,  Minn.  55401 

Blewitt,    E.    L.     (A74),    Vice    Pres..    The    Pcnetryn    System.    Inc..    38399    Pelton    Rd.. 

Willoughby.  Ohio  44094 
Block,  M.  (M'48,  L'6l),  Ret.  Asst.  Ch.  Engr.,  I.C,  7115  S.  Oglesby  Ave.,  Chicago,  111. 

60649 
Boatright,  D.  D.  (A'62),  Pres.,  HABCO,  Transportation  Bldg.,  Birmingham,  Ala.  35203 
Boaz,  F.  O.  (M'66),  Asst.  B.&  B.  Supvr.,  S.P.,  Portland,  Ore.  97204 
Boehling,  H.  A.,  Jr.  (M'48),  Gen.  Supvr.  B.&  B.,  Chessie.  Huntington,  W.  Va.  25718 
Boeser,  G.  F.  (M'62),  Supvr.  Br.  Mtce.,  C.M.St.P.&  P.,  Chicago,  111.  60606 
Bond,  E.  (M'66),  Engr.  Br.,  N.&  W.,  Roanoke,  Va.  24011 
Bookout,  D.  R.  (M'70),  B.&  B.  Supr.  Sou.,  Greensboro,  N.C.  27401 
Born,  J.  O.  (M'56),  Ch.  Engr.,  Me.  C,  Portland,  Me.  04102 
Bowers,  B.  F.  (M'73),  Gen.  W.S.,  Fore.,  U.P..  Portland,  Ore.  97208 
Bowman,  R.  M.   (M'54,  L'73),  Ret.  Gen.  Fore.  B.&  B.,  P.C,  Newry  Lane.  Hollidaysburg. 

Pa.    16648 
Bradfield,  R.  G.    (M'57,   L'73),   Ret.   Agree.   Engr.,   P.C.   R.R.    #3,   Box   236,  DeMotte. 

Ind.   46310 
Brakensiek,  W.  E.  (M'62),  Br.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Branton,  R.  W.  (M'66),  Ind.  Engr.,  S.P.,  Houston,  Tex.  77001 
Brashares,  R.  E.  (M'69),  Reg.  Str.  Supvr.,  Chessie.  Cincinnati.  Ohio  45202 
Brazeau,  Rene  (M'6l),  Gen."B.&  B.  Supvr.,  Q.N.S.&  L.,  Sept  lies.  Que.,  Can. 
Brechmann,   D.   R.,   Sr.    (M'73),   Asst.   Gen.   Fore.    B.&  B.-W.S.,    A.T.&  S.F.,    Fresno.    Ca. 
Brenton,  G.  W.  (M'66),  Gen.  Supvr.  B.&  B.,  D.&  R.G.W.,  Denver,  Colo.  80217 
Brescia,  D.  (M'69),  Div.  Engr..  Chessie,  Riverdale,  111.  60627 


HABCO 


n 
ug 


service 


Specialists  and  manufacturers   in  the   field   of   vegetation   control 


SOIL  STERILANTS 
GRANULES- HABCO  HYCHLOR  .  .   .   HABCO  5H  . 
HABCO  10K  .  .   HABCO   TOT  .  .  . 
HABCO  BROMEX  .  .  . 

LIQUIDS  -  CHLORATE-BORATE  .  .  .  HYVAR  X  . 
KARMEX  .  .  .  TELVAR  .  .  .  ATRATOL 
PRAMITOL 


CONTACT  CHEMICALS 
DACONATE    .    .    .    DACAMINE    . 
KINDS. 


2,4-D's    OF   ALL 


BRUSH   CONTROL 

AMMATE    ...    ALL    COMBINATIONS    OF    2,4-D    AND 
2,4, 5-T   .    .    .    HABCO    lOB 


YOUR  APPLICATION  OR  OURS 

HABCO  INCORPORATED 


Our  regional  representatives  are  as   close  as  your  telephone 


D.    DOUGLAS   BOATRIGHT 

Room    604 

Transportation    Bldg. 

Birmingham,  Alabama   35203 

203/252-6715 

DON    TELGE 

JOHN    FORDERHASE 

2251    Armour   Road 

North    Kansas    Citv,    Missouri    64116 

816/421-1488 


DONALD   E.   HORN'E 

JOHN    A.    FELLMAN 

7301    W.    Lake    St. 

Minneapolis,    Minnesota    55426 

612/929-4689 

ROBERT   E.   LUND 

1040   Coulter 

Winnipeg    3.    Manitoba 

204/783-3684 


Advertisemext 
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PROBLEM  SOLVER... 


HUCK 


C50L  FASTENER  has  proven  to  be 
a  problem  solver  for  steel  railroad 
bridge  span  construction.  Adoption 
of  the  Huck  Fastening  System  in  this 
application  has  eliminated  the  need 
for  experienced  installation  crews. 
Hack's  tool  operation  provides  for 
automatic  uniform  clamping  for  each 
Huckbolt  fastener,  eliminates  costly 
tension  checks  for  each  fastener. 

Lower  installed  costs  of  the  Huck 
Fastening  System  are  the  solution  to 
many  railroad  fastener  problems. 
Huck  combines  STRUCTURAL  IN- 
TEGRITY AND  FAST  INSTALLATION. 

Call  or  write  for  a  demonstration  in 
your  office  or  yard:  Huck  Manufactur- 
ing Company,  2500  Bellevue  Ave., 
Detroit,  Michigan  48207,  telephone 
313/923-4500. 

In  Canada:  326  Number  College 
Blvd.,  Rexdale,  Ontario,  Canada,  tele- 
phone 416/677-2800. 


HUCK  MAIMUFACTURING  COMPAiMY 


LVsm^ 


ONLY  THE  WORLD'S  FINEST  M  of  W 
MACHINES  WEAR  THIS  EMBLEM 

JACKSON  RAILROAD   EQUIPMENT  CO 
JORDAN   COMPANY 

1905  Bernice  Road  •  Lansing,  Illinois  60438 
Phone  (312)  895-0100  •  Cable  Address  JAKTAMP 

, 
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Brice,  W.  T.    (M'46),  Ret.   B.&  B.   Mast.,   C.N.R.,   General  Delivery,   Riverhurst,   Sask., 

Can. 
Brietzke,   W.   F.    (A'56),   Mgr.    RR.    Mach.,    Pettibone   Corp.,    141    W.    Jackson   Blvd., 

Chicago,  111.  60604 
Briscoe,  P.  P.  (M71),  Jr.  Est.,  I. CO.,  Chicago,  111.  60605 
Broglen.  L.  E.  (M71),  B.&  B.  Supvr.,  M.P.,  Little  Rock,  Ark.  72201 
Brookins,  R.  C.  (M'71),  B.&  B.  Supvr.,  Clear  Lake,  Iowa  50428 
Brown,  E.  L.  (A'70),  Civil  Engr.,  3011  Central  Ave.,  Middletoun,  Ohio  45042 
Brown,  J.  D.,  Jr.  (M72),  Build.  Insp.,  L.&  N.,  Louisville,  Ky.  40201 
Brown,  R.  M.  (M'67),  Ch.  Engr.,  U.P.,  Omaha.  Nebr.  68102 
Brownlee.  W.  R.  ( M73 ) ,  C.N.,  Test  &  Dev.  Engr..  Montreal,  Que..  Canada 
Bryant,  N.  D.  (M'6l),  .\sst.  Br.  Engr.-Const.  &  Mtce.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Buckles,  E.  W.   (M70),  Asst.  Gen.  Supt.  M/W  Eqpt.  &  Sis.,  S.P.,  Houston,  Tex.  77001 
Buckmaster,  W.  A.  (M'51,  L'69),  Ret.  Asst.  Div.  Engr.,  B.&  O.C.T.,  510  S.  Country 

Club  Road,  Tucson,  Ariz.  85716 
Budzenski,  F.N.'  (M'38,  L'58),  Ret.  Gen.  Fore.,  C.&  N.W.,  Antigo,  Wis.  54409 
Budzileni,  J.  (M'65),  Asst.  to  Br.  Engr.,  C.R.I.&  P.,  Chicago,  111.  60605 
Bunge,  W.  H.  (M'4l,  L'60),  Ret.  Asst.  Engr.,  M.P.,  4510  Waring,  Houston,  Tex.  77027 
Burch,  E.   E.    (M'45,   L'63),   Ret.   Br.   Engr.,   C.M.S.P.&  P.,   P.O.   Box   303,    Estill,    S.C 

29918 
Burleson,  H.  S.  (M'6l),  Asst.  Supt.  Docks,  D.M.&  I.R.,  Duluth,  Minn.  55802 
Burns,  F.  M.  ( M'64 ) ,  .Vsst.  Engr.  B.&  B.,  D.T.&  J.,  Dearborn,  Mich.  48126 
Burpee,  C.  Miles  (M'30,  L'65 ) ,  Ret.  Editor,  Wood  Preserving  News,  2227  Highland  Ave., 

Hendersonville,  N.C.  28739 
Burris,  H.  A.  (M72),  Asst.  Engr.,  .\.T.&  S.F.,  Barstow,  Calif.  92311 
Burrows,  F.  G.  A.   (M73),  Cons.  Engr.,  Prof,  of  Engr.,  Calif.  State  Univ.,  Areata,  Ca. 

95521 
Buss,  G.  (M72),  Gen.  Fore..  I.C.G.,  Homewood,  111.  60430 
Butterfield,  S.  E.  (M71),  B.&  B.  Supvr.,  C.&  N.W.,  Oelwein,  Iowa  50662 
Buxton,  v.,  (M72),B.&B.  Supvr.,  M.P.,  Addis,  La.  70710 
Byers,  W.  G.  (M'69),  Br.  Engr.,  A.T.&  S.F.,  Amarillo,  Tex.  79101 


Callahan,  D.  P.  (M71),  B.&  B.  Supvr.,  Sou.,  Monroe,  Va.  24574 

Camelle,  E.  J.  (M'54),  B.&  B.  Supvr.,  S.P.,  Lafayette,  La.  70501 

Campbell,  H.  D.   (A'6l),  V.P.  &  Gen.  Mgr.,  Kershaw  Mfg.  Co.,  Inc.,  P.O.  Box  9328, 

Montgomery,  Ala.  36108 
Campbell,"L.  H.  (M70),  Asst.  B.&  B.  Mast.,  C.N.,  London,  Ont.,  Canada 
Cantrell,  C.  F.,  Jr.  (M'67),  Supvr.  B.&  B.,  I.C.G.,  Vicksburg,  Miss.  39180 
Carlson,  A.  W.  (M'55),  Ch.  Engr.,  W.P.,  San  Francisco,  Calif.  94105 
Carpenter,  R.  H.   (M'56,  L'69),  Ret.  Engr.  M.  of  W.,  M.P.,  800  Loop  Road,  Monroe, 

La.   71201 
Carpenter,  R.  Y.  (M73),  B.&  B.  Supvr.,  Sou.,  Monroe.  Va.  24574 
Carter,  J.  W.  (M'47,  L'66),  Ret.  B.&  B.  Supvr.,  Virginian  (now  N.&  W.),  2410  Brandon 

Ave.,  S.W.,  Roanoke,  Va.  24015 
Carver,  H.  H.  (M'71),  Supvr.  B.&  B.,  K.C.T.,  Kansas  City,  Mo.  64108 
Gary,  N.  M.  (M'53),  Proc.  Engr.  Trk.,  Sou.,  Marietta,  Ga.  30062 
Casperson,   D.   F.    (M'64),   Scale    Insp.,    C.M.S.P.&  P.,    Minneapolis,    Minn.    55422 
Cassell,  H.  L.  (M'70),  Supvr.  B.&  B.,  Clinchfield,  Erwin,  Tenn.  37650 

60604 
Caywood,  J.  A.    (A'59),  Sr.  V.P.,  DeLeuw,   Gather   &   Co.,  955   L'Enfant  Plaza,   S.W., 

Washington,  D.C.  20024 
Celander,  H.  W.  (M'59,  L'73),  Ret.,  Asst.  Engr.,  C.M.S.P.&  P.,  Chicago,  111.  60606 
Chamberlain,  P.  C.  (M'4l,  L'71),  Ret.,  Asst.  to  Engr.  Struc,  E.L.,  P.O.  Box  372,  Wilson 

St.,  Factoryville,  Pa.  18419 
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the  NEW  .^^^w:  BRIDGE  CRANE 


Pictured  above  —  New  ties 
are  on  the  push  car  behind 
the  crane.  Old  ties  are 
placed  on  the  push  car  in 
front.  The  Bridge  Crane 
removes  old  ties  and  in- 
stalls new  ones  by  clamp- 
ing the  ends  of  the  ties. 

Pictured  at  left  —  Replac- 
ing raising  timber. 


The  Bridge  Crane  is  designed  to  enable  bridge  forces  to  replace  ties, 
caps,  stringers  and  raising  timber  on  open  deck  trestles  rapidly  and 
ecnonomically. 

Very  similar  in  appearance  to  our  Tie  Crane,  the  Bridge  Crane  was 
designed  from  the  rails  up  for  the  heavy  lifting  jobs  required  for  bridge 
work. 

Hydraulic  winch  available  to  provide  4,000  pound  lifting  capacity  at  10 
feet  from  the  center  line  of  track. 

Articulated  boom  with  hydraulic  grapple  permits  the  operator  to  pick 
up  a  new  tie  by  the  end  from  the  push  car  and  insert  it  in  place  without 
resetting  a  clamp  or  hooks. 


KERSHANA/    MANUFACTURING     CO..  INC. 

P.O.BOX9328      ■     MONTGOMERY,  ALABAMA   36108     ■     USA, 

KERSHAXA/      MANUFACTURING      CANADA    LTD. 
385  BRIDGE  STREET   ■   MONTREAL  QUEBEC,  CANADA 
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Chambers,  J.  W.  (M'62),  Br.  Const.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 

Chamraz,  C  J.  (M'60),  Arch.,  I. CO.,  Chicago,  111.  60605 

Chevalier,  D.  O.  (M71),  Soils  Engr.,  A.T.&  S.F.,  Amarillo,  Texas  79101 

Chisholm,  A.L.  (M72),  B.&  B.  Supvr.,  S.P.,  Oakland,  Ca. 

Christian,  J.  E.  (M'59),  Gen.  Str.  Supvr.,  Chessie,  Rainelle,  W.  Va.  25982 

Christiansen,  G.  W.   (A'72),  Pres.,  Racine  Railroad  Products,  Inc.,   1524  Frederick  St., 

Racine,  Wis.  53404 
Christiansen,   H.   B.    (M'28,   L'57),   Ret.    Spec.   Engr.,   C.M.S.P.&  P.,   Apt.    208C,    Paros 

Bcrdes  Peninsula,  Ca.  90274 
Christensen,  M.  C.  (M'63),  Asstt.  Br.  Engr.,  C.&  N.W.,  Chicago,  111.  60606 
Christensen,  R  J.  (M71),  Civ.  Engr.,  C.&  N.W.,  Mason  City,  Iowa  50401 
Cimorell,  A.  R.  (M72),  Asst.  Supvr.  B.&  B.,  P.C.,  Cleveland,  Ohio  44113 
Clark,  A.  (M71),  B.&  B.  Supvr.,  C.&  N.W.,  Boone,  Iowa  50036 
Clark,  J.  G.   (A'63),  Pres.  Clark,  Dietz,  Painter  &  Asso.,  211   N.  Race  St.,  Urbana,  111. 

61801 
Clark,  W.  H.  (M'59),  Asst.  Ch.  Engr.,  Sys.,  A.T.&  S.F.,  Chicago,  111.  60604 
Clary,  A.  G.  (M'67),  Engr.  Mtce.,  Natl.  Academy  of  Sciences  Highway  Research  Board, 

301  Constitution  Ave.,  Washington,  D.C.  20418 
Cobb,  G.  W.  (M'60),  Sr.  Asst.  B.&  B.  Supvr.,  S.P.,  Sparks,  Nev.  89431 
Collier,  P.  B.  (M'38,  L'62),  Ret.  Supt.  Scales,  M.P.,  Poplar  Grove,  Ark.  72374 
Colvin,  A.  A.  (M'37,  L'57),  Ret.  Div.  Engr.,  C.&  N.W.,  606  N.  Main  St.,  Wheaton,  III. 

60187 
Compton,  C.  (M'67),  Supvr.  Const.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Conklin,  R.  J.  (M'67),  B.&  B.  Supvr.,  P.C,  Cleveland,  Ohio  44113 
Cook,  J.  C,  Jr.  (M'59),  Gen.  Fore.  B.&  B.-W.S.,  A.T.&  S.F.,  Temple,  Tex.  76501 
Cooper,  R.  G.    (A'70),  Sis.  Rep.,  American  Hoist  &  Derrick  Co.,    1913   S.   Stewart   St., 

Springfield.  Mo.  65804 


MKTi^  Strong  on  performance 

[ouers  your  pile 
driuing  needs  like 
nobodv  else  in 
the  business 


World's  most  complete  line  includes  .  .  . 

■  McKiernan-Terry  Diesel  pile  hammers 

■  McKiernan-Terry  Vibratory  driver/ extractor 

■  Ka-Mo"^   vertical  earthboring  equipment 

■  McKiernan-Terry   Steam/ Air  hammers 

■  Foldable  railroad  type  leads  with 
parallelogram  bottom  brace 


Choose  from  the 
MKT"  line  to  match 
the  right  equipment 
to  your  specific 
needs.  Write  for 
complete   details. 


Koehring 

MKT  Division 


"McKiernan-Terry"  foldable  Railroad 
Type  leads  with  hydraulically  oper- 
ated parallelogram  bottom  brace 
and  DA-35B  convertible  diesel  pile 
hammer.  Leads  are  rigged  to  accept 
Ka-Mo     hydraulic     vertical     earth 


,  New/ Jersey  07801     boring   unit. 


SPC  -  MS    REN. 
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From 

aminated  wood 

bridge 

stringers... 

to 

industrial 

track  ties . . . 


When  you  think  of  wood,  think  of  Kopper 


Koppers  pressure-treated  wood 
provides  built-in,  lasting  protection 
against  decay  and  Insect  attack 
wtierever  it  is  used.  And  ttie  uses  are 
many,  from  crossties  to  precisely 
engineered  laminated  wood  bridges. 

Koppers  offers  the  time-proven 
and  hiigtily  effective  creosote  and 
creosote-solution  preservatives  for 
crossties,  switchties,  poles  and 
piling.  In  addition,  other  preserva- 
tives are  available  to  meet  specific 
railroad  requirements.  Cellon", 
Wolmanized'"  and  pentachlorophenol 
(penta)  pressure-treated  woods  pro- 
tect against  decay  and  insects  Non- 
Com"  and  Non-Com"  Exterior  fire- 
protected  woods  guard  against  fire. 

For  complete  information  on 
Koppers  railroad  products  write  to 
Koppers  Company,  Inc.,  700  Koppers 
Building,  Pittsburgh,  Pa.  15219. 


Call  on  Koppers  to  fill  your  needs 
for  these  railroad  products: 

•  Crossties  and  Switchties 

•  Crossing  Panels 

•  Pilings  and  Timbers 

•  Laminated  Stringers 

•  Pole-type  Buildings 

•  Platforms  and  Docks 

•  Right-of-way  Cribbing 

•  Right-of-way  Fencing 

•  Signal  Poles  and  Cross  Arms 

•  Communications  Poles  and 

Cross  Arms 

•  Car  Decking  and  Lining 

•  Pressure-treated  Plywood 

and  Lumber 


KOPPERS 

Engineered 
Products 
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Cooper,  S.  A.  (M'57),  Ch.  Engr.-Sou.  Lines,  I.C.G.,  Mobile,  Ala.  36601 

Corbett,   R.   K.    (M'56),   Gen.    Fore.   B.&  B.&  W.S.,   A.T.&  S.F.,   San   Bernardino,    Calif. 

92401 
Couret,    R.    L.     (A74),    Sales    Rep.,    Belden    Concrete    Products,    Inc.,    P.O.    Box    607, 

Aletairie.  La.  70004 
Coventry,  K.  J.  (M'66),  Ch.  Engr.,  Algoma  Central,  Saulte  St.  Marie,  Ont..  Can. 
Cramer,  F.  H.   (M'27,  L'54),  Ret.' Br.  Engr.,  C.B.&  Q.,  2739  Agatite  Ave..  Chicago,  III. 

60645 
Crane,  J.  C.  (M'57),  Asst.  B.&  B.  Supvr.,  S.P.,  Forest  Grove,  Ore.  97116 
Crespo,  M.  J.  (M'56),  Engr.-.\dm.,  W.P.,  San  Francisco,  Calif.  94105 
Crosby,  R.  C.  (A'6l),  Gen.  Mgr.,  Railway  Products  Co.,  P.O.  Box  1511,  Knoxville,  Tenn. 

37901 
Cross,  E.  T.  (A'46,  L'65 ) ,  Vice  Pres.,  Armco  Steel  Corp.,  Route  8,  Benton.  Ky.  42025 
Crouch,  W.  C.  (M'71),  B.&  B.  Supvr.,  C.&  N.W.,  Pewaukee,  Wis.  53072 
Cummings,  L.  (M'69),  Asst.  B.&  B.  Supvr.,  S.P.,  Sacramento,  Ca.  95842 
Cummins,  C.  P.   (A'48,  L73),  Br.  Engr..  St.  Louis  Division  of  Highways.   7900  Forsyth 

Blvd..  Clayton.  Mo.  63105 
Cunningham,  N.  A.  (M'68),  B.&  B.  Mast.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Curie,  H.  D.    (M'42,  L'65,  H'67),  Ret.  Mast.  Carp.,  Chessie,   704  S.  Lee.  Garrett,  Ind. 

46738 
Curry,  M.  V.  (M'70),  Asst.  B.&  B.  Mast.,  C.N.R.,  Belleville,  Ont,  Canada 


Davenal,  J.  R.  (M'71),  Asst.  B.&  B.  Supvr..  S.P.,  Ennis.  Texas  75119 
Dahlberg,  A.  R.  (M'57),  Asst.  Engr.,  A.T.&  S.F.,  Amarillo,  Tex.  79101 
David,  J.  J.  (M'53),  Auto  &  Wk.  Eqpt.  Supvr.,  S.P.,  Lafayette,  La.  70501 
Davids,  G.  A.  (M'73),  Vice  Pres.  Maint.  &  Engr..  P.&  S.,  Brookville,  Pa.  15825 


HOOK 
BOLT 

Fastens  timbers  and 
ties  to  steel  beams. 
Easy  to  install,  long- 
life.  Fins  prevent 
turning.  Sealtite 
Spring  Lock  holds 
tension  even  when 
timber  changes  due 
to  weather  or  wear. 


Three  more 
"workhorse 

products 
from  LeMris 


*    p)  SEALTITE  DOME  HEAD  DRIVE  SPIKE 

Fastens  timbers  and  plank  decking  on 
grade  crossings,  bridges  and  docks.  Wide, 
smooth  head  seals  opening,  wears  well. 

LEWIS  WASHER  HEAD  TIMBER  DRIVE  SPIKE 

Fastens  highway  crossing  planks,  bridge 
guard  rails  and  general  timber  construc- 
tion. One-piece  head.  Easy  to  install. 


^« 


e 


BOLT  AND  NUT  COMPANY 


504  Malcolm  Ave.  S.E.  Minneapolis,  Minn.  55414  Phone  6121378-1371 
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Davidson,  J.  W.  (M'57),  Asst.  Dir.  Br.  Engrg.,  B.N.,  St.  Paul,  Minn.  55101 

Davis,  D.  R.  (M'73),  Ch.  Engr..  A.&  S.B.,  Dothan,  Ala.  36301 

Davis,  D.  W.  (M'65),  V.P.,  Canton,  Baltimore,  Md.  21203 

Davis,  H.  E.   (M'40,  L'66),  Ret.  Supvr.  B.&  B.,  N.Y.C.,  3751   So.  School  Ave.,  No.   16, 

Sarasota,  Fla.  33579 
Davis,  L.  D.   (A70),  Field  Sis.  Mgr.-R.R."s,  BASF  Wyandotte,  605  Ardmore  Ave,  Erie 

Pa.   16505 
Davis,  L.  M.  (M'63),  Asst.  Gen.  Fore.  B.&  B.W.S.,  A.T.&  S.F.,  Newton,  Kan.  67114 
Davidson,  E.  J.  (M'71),  Asst.  Const.  Supvr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Day,  E.  H.  (M'67),  B.&  B.  Supvr.,  U.P.,  Green  River,  Wyo.  82935 
Day,  F.  D.  (M'49),  Sys.  Prod.  Engr.-Struct.,  P.C.,  Philadelphia,  Pa.  19104 
DeBlois,  K.  L.   (A70),  Consulting  Engr.,  Westenhoff  &  Novick,  222  W.  Adams,  Chicago. 

111.  60606 
DeCamp,  K.  J.  (A'69),  Ch.  Engr.,  Hyman-Michaels  Co.,  108  N.  State  St.,  Chicago,  III. 

60602 
Decker,  H.  H.  (M'08,  L'38),  Ret.  Engr.  Mtce.,  C.&  N.W.,  Des  Moines,  Iowa  50303 
DeGeer,  D.  V.    (A70),   Spec.   Rep.-RRs.,   BASF   Wyandotte  Corp.,    1667   Hewitt  Ave., 

St.  Paul,  Minn.  55104 
Denz,  O.  C.  (M'67),  Supvr.  Bldg.  Mtce.,  C.M.S.P.&  P.,  Chicago,  111.  60606 
DeValle,  J.  W.  (M'59),  Ch.  Engr.  Br.,  Sou.,  Atlanta,  Ga.  30303 
Dewey,  M.  L.  (M72) ,  Draftsman,  I.C.G.,  Chicago,  111.  60605 
Diamond,  S.  H.  (M73),  Jr.  Designer,  I.C.G.,  Chicago,  111.  60605 
Dick,  M.  H.  (M'37,  H'68),  V.P.  &  Ed.,  Ry.  Trk.  &  Struc,  29  E.  Madison  St.,  Chicago, 

111.   60602 
Dickerson,  M.  L.  (M'67),  B.&  B.  Mast.,  U.P.,  Nampa,  Ida.  83651 

Diehl,  C.  M.  (M'59),  Engr.  B.&  B.-Maint.  &  Const.,  Chessie,  Huntington,  W.  Va.  25718 
Diersen,  L.  M.  (M'73),  Asst.  Supvr.  Str..  B.L.E..  Butler,  Pa.  16001 
Dixon,  C.  E.  (M'55),  Supvr.  B.&  B.,  Me.  Gen.,  Bangor,  Me.  04401 


A.  A.MATHEWSJnc. 
Cons'truc'tion  Engineering 

Tunnel  Design   and  Rehabilitation 
Consulting  on  all  types  and   phases 

of 

Underground  Construction 

for 

Owners,  Engineers  and  Contractors 

41  W.Santa    Clara  St.  '  ll90Park!awn    Dr. 

Arcadia.   Calif.   91006  Rockville.    Md.   20852 

(213)446-7121  (301)881-6860 

Cable:  AAMATH 
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Dobranetski,  E.  B.  (M70),  Proj.  Engr.,  B.&  L.E.,  Greenville,  Pa.  16125 

Doherty,  G.  D.  (M70),  Ch.  Carp.,  C.M.S.P.&  P.,  Perry,  Iowa  50220 

Dove,  R.  E.  (M'34,  H'65),  Asso.  Editor,  Ry.  Trk.  &  Struc,  29  E.  Madison  St.,  Chicago, 

Duchac,  J.  V.    (M'27,  L'60),  Ret.   Supvr.  B.&  B.,  C.&  N.W.,   716  Badger  Ave.,   Antigo, 

Wis.  54409 
Dudich,  A.  (M72),  B.&  B.  Gen.  Fore.,  I.C.G.,  Chicago,  111.  60628 
Duncan,  F.  (M'62),  Rd.  Mast..  W.S.S..  Albemarle,  N.C.  28001 
Dunn,  J.  M.  (M70),  Asst.  Engr.,  W.P.,  San  Francisco,  Calif.  94105 
Dunn,   R.   H.    (A'68),    Mgr.    Engr./Support,    Parsons,    Brinckerhoff-Tudor-Bechtel,    P.O. 

Box  941,  Atlanta.  Ga.  30301 
Dunsworth,  J.  E.  (M73),  B.&  B.  Supvr.,  M.P.,  Osawatomie,  Kansas  66064 
Duquaine,  D.  J.  (M'68),  Ch.  Carp..  C.M.S.P.&  P..  Aberdeen,  S.D.  57401 
Durrant,  H.  B.  (M'68),  Const.  Engr.,  U.P.,  Omaha,  Nebr.  68102 


Eargle,  J.  M.    (M'53,  L71),  Ret.   Mast.  Carp.,  S.C.L.,    121   Wanda  Lane,   .\ustell,  Ga. 

30001 
Edwards,  J.  W.  (M'66),  B.&  B.  Supvr.,  C.  of  Ga.,  Columbus,  Ga.  31901 
Eichenlaub,  C.  M.   (M'43,  L'60),  Ret.  Supt.,  S.D.&  E.,  2385  San  Diego  .\ve..  San  Diego, 

Calif.   92110 
Elliott,  C.  E.  (M'50,  L'67),  Engr.  M.W.&  S.,  W.P.,  San  Francisco,  Calif.  94105 
Enger,  E.M.  (M'47,  L'69),  Ret.  Div.  Engr.,  C.&  N.W.,  275  E.  Fourth  St.,  St.  Paul,  Minn. 

55101 
Engman,   V.E.    (M'20,   L'52),    Ret.    Ch.    Carp.,    C.M.S.P.&  P.,    2936    44th    .\venue    So., 

Minneapolis,  Minn.  55406 
Enstrom,  W.  A.  (A'56),  Gen.  Mgr.  RR.  Prod.  Div.,  Pettibone  Corp.,  4700  W.  Division 

St.,  Chicago,  111.  60651 


ONCDRM50 

The  basic  lead  silico  chromate  pigment  for  use  in 

metal  protective  undercoats  and  finishes  to  give  you  longer 

lasting  anti-corrosive  action  and  weatherability. 


Representative  paint  specifications  using  Oncor'M50"  Pigment: 

•  Federal  Specification  TT-P-615d  —  5  types. 

•  American  Association  of  State  Higfiway  Officials 
M229-70-4types. 

•  Federal  FHighway  Administration  (Bureau  of  Public  Roads) 
FP-69  paragraph  708.03  -  4  types. 

,    ,    ^     ,  ^,  .  ^.  .  .  Oncor  Pigments 

Industrial  Chemicals  Division, 
N  L  Industries,  Inc. 
Wyckoff  Mills  Road 
h^ightstown,  New  Jersey  08520 


INDUSTRIES 
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What's  he  doing  1 


Drilling  one  of  12,000 
inspection  holes  in 
this  1300'  creosoted      r 
pine  trestle 


Why? 


to  locate  internal 
decay  and  evaluate 
remaining  timber 
strength. 

That's  what  we 
mean  by  inspection 
and  in-place  treatment 


OSMOSE  WOOD  PRESERVING  CO. 
OF  AMERICA,  INC. 

980  Ellicoit  St.,  Buffalo,  N  .  Y.  14209 
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Eoff,  T.  E.  (M'68),  Asso.  Struc.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65804 
Epperson,  E.  D.  (M72),  Steel  Br.  Insp.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Erskine,  J.  A.  (M'59),  Str.  Engr.,  I.C.G.,  Mobile,  Ala.  36624 
Evans,  T.  E.  (M72),  Reg.  Trk.  Engr.,  F.R.A.,  Fort  Worth,  Texas  76102 
Evas,  R.    (A'59),   Sr.   Sales  Engr.,   Armco   Steel   Corp.,   MPD.    15    Spinning   Wheel  Rd., 
Ste.  312.  Hinsdale.  111.  60521 


Fairchild,  E.  H.  (M'58),  Asst.  Engr.,  U.P.,  North  Platte,  Neb.  69101 

Fairchild,  R.  (A'69),  Partner,  W.R.  Fairchild  Constr.  Co.,  Ltd.,  P.O.  Box  1609,  Hattles- 

burg.  Miss.  39401 
Fancher,  D.  F.  (M71),  Mech.  Engr.  Tech.,  LC.G.,  Park  Forest,  111.  60466 
Fancher,  D.  F.,  Jr.  (M73),  Gen.  Fore.,  I.C.G.,  Chicago,  111.  60605 
Fatani,  S.  H.  (M73),  Designer,  I.C.G.,  Chicago,  111.  60605 

Fetters,  C.  V.  (M72),  Gen.  Fore.  B.&  B.-W.S..  S.L.-S.F.,  Cape  Girardeau.  Mo.  63701 
Fish,  A.  W.    (A'6l),  Area  Engr.,   Osmose    Wood   Preserving  Co.,    #6-6089   Tisdall    St., 

Vancouver  13,  B.C.,  Canada 
Fite,  G.  C.  (M70),  Ch.  Engr.,  Los  Angeles  Jet.,  Los  Angeles,  Calif.  90002 
Flayhart,  W.  H.  (M'59),  Off.  Engr.  B.&  B.,  P.C,  Williamsport,  Pa.  17701 
Flinn,  L.  E.  (A'49),  Western-Cullen  Div.,  5144  Central  Ave.,  Western  Springs,  111.  60558 
Force,  R.  C.  (M'68),  B.&  B.  Supvr.,  L.&  N.,  Lafayette,  Ind.  47904 
Foreman,  J.  E.,  Jr.  (M'57),  Mgr.  Fac.  &  Str.,  B.&  L.E.,  Greenville,  Pa.  16125 
Forseth,  C.  E.  (M'50,  L'64),  Ret.  Div.  Engr.,  W.P.,  1124  Oakmont  Dr.,  Walnut  Creek, 

Calif.  99529 
Fort,  O.  E.  (M'57,  L'71),Ret.  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Fox,  R.  L.  (M'35,  L'65),  Ret.  Proc.  Engr.,  Sou.,  Dry  Fork,  Va.  25459 
Frame,  R.  E.  (M'65),  Dist.  Engr.,  S.P.,  San  Francisco,  Calif.  94105 
Franklin,  E.  E.  (M'70),  Asst.  Const.  Supvr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Franzen,  E.  T.  (M'57),  Ch.  Engr.,  M.P.,  St.  Louis,  Mo.  63103  ^  ■ 

Frederick,  E.  R.  (M'65) ,  Engr.  B.&  B.,  F.E.C.,  St.  Augustine,  Fla.  32084 
Frederick,  G.  R.  (M'67),  Trk.  Supvr.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Freeman,  L.  D.   (A'69),  Exec.  Vice  Pres.,  Frank  Speno  Railroad  Ballast  Cleaning  Co., 

P.O.  Box  219,  East  Syracuse,  N.Y.  13057 
Frelich,  R.  M.  (M'62),  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 
Fritzinger,  G.  F.  (M'57),  Asst.  Engr.,  N.&  W.,  St.  Louis,  Mo.  63101 
Fronabarger,  H.  C.   (M'49,  L'62),  Ret.  B.&  B.   Supvr.,  T.&  P.,  c/o  Mrs.  D.   Port,    1306 

Pine  St.,  Duncan,  Okla.  73533 
Frost,  L.  M.  (M'38,  L'62),  Ret.  Supvr.  B.&  B.,  Mercer  Island,  Wash.  98040 
Fuller,  T.  L.  (M'59),  Engr.  Br.,  S.P.,  San  Francisco,  Calif.  94105 


Gableman,  P.  D.  (M'66) ,  Gen.  Supvr.  B.&  B.,  D.M.&  I.R.,  Proctor,  Minn.  55810 

Gannon,  J.  P.  (M'47),  Reg.  Engr.,  Soo,  Stevens  Point,  Wis.  54481 

Gardner,  W.  E.  (M'67),  Steel  Br.  Insp.,  M.-K.-T.,  Denison,  Tex.  75020 

German,  J.  G.  (M'67),  Asst.  V.P.  Engrg.,  M.P.,  St.  Louis,  Mo.  63103 

Geyer,  C.  J.   (M'28,  L'56),  Ret.  Vice  Pres.,  Che'ssie,   1412   Wilmington  .\vc..  Richmond, 

Va.  23227 
Giles,  J.  M.  (M'38,  L'67),  Ret.  RR.  Sis.  Mgr.,  Caterpillar  Tractor  Co.,  1221  N.  7th  St., 

R.  2,  DeSoto,  Mo.  63030 
Gipson,  C.  G.  (M'69),  Gen.  Fore.  B.&  B.&  W.S.,  A.T.&  S.F.,  Winslow,  Airz.  86047 
Goforth,  J.  A.  (A'54),  Cons.  Engr..  P.O.  Box  1983,  Johnson  City,  Tenn.  37601 
Golem,  G.  G.  (M'64),  Ret.,  I.C.G.,  Willow  Springs,  111.  60480 
Gottsabend,  W.  J.  (M'57),  Supt.-M/W  Shops,  P.C,  Canton,  Ohio  44701 
Gould,  D.  C.  (M'67),  A.sst.  Str.  Flngr.,  U.P.,  Omaha,  Nebr.  68179 
Graham,  E.  A.  (M'6l ),  Ch.  Engr.,  C.&  S.,  Denver,  Colo.  80202 
Grant,  G.  H.  (M'73),  Gen.  B.&  B.  Fore.,  U.P..  Hermiston.  Ore.  97838 
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You'll  save  time, 
trouble  and  money 
when  you  switch  to 
PORTEC  Track  Equipment 

And  we've  got  the 
facts  to  prove  Itl 


y      Ask  your  Portec  man  foridetails 
Or  contact: 

PORTEC 

300  Windsor  Drive 

Oak  Brook,  Illinois  605^f 

Te  I  e  p  h  o  ri^ :  3^1 2  /  325^00 


^'—- — ^00  Dominion  Square  BIdg.  t^y^ 
Montreal,  Quebec  H3B1 G4 
Telephone:  514/866-9368 

Portec  Mark  III  Pak®        Portec  Poly-Insulated® 
Plastic  Renewal  Kits        Rail  Joints 

Up  to  10  times  the  service  life  of  Rugged,  urethane-encapsulated, 

fibre  insulation.  heat-treated  steel  cores.  Unexcelled 

performance. 

Portec-Bond  ®  Insulated    Portec  Portable 
Rail  Joints  Model  75  Heater 

up  to  980.000  lb.  adhesive  shear  Faster,  lower-cost  curing  of  any 

strength,  with  half  the  labor  required       bonded  joint . . .  with  instant 

to  install  other  joints.  temperature  read-out  gauge  Unique! 

Portec  Fair  Rail  Anchors   Portec  Rail  &  Flange 

More  sq.  in.  of  tie  bearing  area  than  LUbHCatOrS 

any  other  anchor.  Installs  faster,  too.        „    .  .1    *     . 

'  Reduce  costly  friction  wear 

Overwhelming  favorite  of  American 

Railroads. 


Make  tracks  with  the  leader  PORTEC 


inc. 
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Grecco,  E.  F.  (M'69),  Supvr.  Engr.,  B.&  L.E.,  Greenville,  Pa.  16125 

Green,  L.  D.  (M72),  Assoc.  Str.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 

Groves,  G.  R.  (M71 ) ,  B.&  B.  Supvr.,  W.P.,  Elko,  Nev.  89801 

Gueller,  D.  H.  (M71),  Asst.  B.&  B.  Supvr.,  C.&  N.W.,  Oelwein,  Iowa  50662 

Gunderson,  R.  R.  (M'47,  H'69),  Ret.  Asst.  Vice  Pres.-Engr.,  W.M.,  1600  I7th  St.  N.W. 

Winter  Haven,  Fla.  33880 
Gunkle,  W.  J.  (M'66),  Supvr.  Struc,  P.C,  Cincinnati,  Ohio  45201 
Gustafson,  J.  A.  (M'69),  Br.  Engr.-Stand.,  B.N.,  St.  Paul,  Minn.  55101 


H 

Hahn,  H.   (M72),  Gen.  Water  Serv.  Foreman,  U.P.,  Cheyenne,  Wyo.  82001 

Haines,  W.  W.  (M'67),  B.&  B.  Supvr.,  U.P.,  Portland,  Ore.  97227 

Hambrick,  L.  N.   (A'67),  Bd.  Chrmn.,  Railroad  Maintenance  &  Construction,  Box  1133, 

Dallas.  Tex.  75060 
Hamilton,  H.  J.  (M72),  B.&  B.,  Supt.,  M.P.,  Channelview,  Texas  77530 
Hamilton,  W.  A.  (M'65),  Br.  Engr.,  A.T.&  S.F.,  Topeka,  Kan.  66601 
Hannigan,  T.  J.,  Jr.  (M73),  Asst.  B.&  B.  Supr.,  S.P.,  Medford,  Ore.  97501 
Hansen,  D.  G.   (A'62),  Ry.  Sis.  Mgr.,  Lewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave.,  S.E., 

Minneapolis,  Minn.  55414 
Hanson,  C.  V.  (M'67),  Gen.  W.S.  Fore.,  U.P.,  Pocatello,  Ida.  83201 
Harlow,  H.  M.    (M'38,  L'69),  Ret.   Asst.   Engr.   B.&  B.   Const.   &   Maint.,   Chessie,    111 

Willoughby  Ave..  Huntington,  W.  Va.  25718 
Harman,  W.  C.   (M'll,  L'54),  Ret.   Supvr.  B.&  B.,  S.P.,  656  Cedar  Street.   San  Carlos, 

Calif.  94070 
Harris,  L.  C.  (M'64),  Asst.  Engr.,  A.T.&  S.F.,  Amarillo,  Tex.  79101 
Hartley,  J.  L.  (M'68),  Mast.  Carp.,  S.C.L.,  Atlanta,  Ga.  30318 
Hartselle,  R.  A.  (M'69),  Dist.  Engr.,  M.P.,  Dolton,  111.  60419 
Hawley,  I.  H.  (M'57),  Ch.  Engr.,  C.&  I.M.,  Springfield,  111.  62705 
Hedley,  W.  J.   (M'50,  L'68),  Asst.  V.P.,  N.&  W.,  825  N.  Biltmore  Drive,  Clayton,  Mo. 

63105 
Heinlen,   R.  H.    (M'57,   L'71),   Ret.   Div.   Engr.,   A.T.&  S.F.,    4436    Glenview   Ct.,   Fort 

Worth,  Texas  76118 
Hellweg,  R.  D.  (M'47),  Div.  Engr.,  I.C.G.,  Bloomington,  111.  61702 
Helm,  J.  M.  (M'72),  Designer,  I.C.G.,  Chicago,  111.  60605 
Hemstad,  Birger  (M'37,  L'57),  Ret.  Mast.  Carp.,  G.N.,  1120  Becker  Ave.,  West,  Willmar, 

Minn.  56201 
Hendrix,  W.  P.  (M'54,  L'73),  Ret.  Sr.  Str.  Engr.,  P.C,  625  S.  Catherine  Ave.,  LaGrange, 

III.  60525 
Hickok,  B.M.    (M'51,  L'65),  Ret.   Supvr.   B.&  B.,  N.Y.C.,   2431    Struhar  Drive,   Apt.   6, 

Rocky  River,  Ohio  44116 
Hillman,  A.  B.    (M'42,  L'59),  Ret.   Ch.   Engr.,  Belt  Ry.,   The   J.C.   King   Home,    1555 

Oak  Ave.,  Evanston,  111.  60627 
Hiner,   J.  T.  (M'50),  Sr.  Asst.  Ch.  Engr.,  N.&  W.,  Roanoke,  Va.  24011 
Hoadley,  D.  E.  (M'74),  Asst.  to  Ch.  Engr.,  D.&  H.,  Albany,  N.Y.  12207 
Hobbs,  J.  C.  (M'58),  Engr.  Trk.,  R.F.&  P.,  Richmond,  Va.  23230 
Hodgkins,  E.  W.  (M'58),  Exec.  Mgr.,  A.R.E.A.,  Exec.  V.  Chm.,  A.A.R.,  59  Van  Buren 

St.,  Chicago,  111.  60605 
Hoeltje,  W.  C.   (A'71),  Vice  Pres.,  Alfred  Benesch  &  Co.,  233  N.  Michigan  Ave.,  Suite 

1700,  Chicago,  111.  60601 
Hofer,  P.  (A'56),  East,  Area  Mgr.,  RR.  Mach.  Div.,  Pettibone  Corp.,  5720  Empire  State 

Bldg.,  New  York,  N.Y.  10001 
Hogel,  E.  -C  (M'58),  B.&  B.  Supvr.,  U.P.,  North  Platte,  Neb.  69101 
Hogg,  A.  J.  (M'67),  Div.  Engr.,  A.A.,  Owosso,  Mich.  48867 
Hood,  G.  D.  (M'71),  Mast.  Carp.,  B.N.,  Ottumwa,  Iowa  52501 
Hopkins,  J.  M.  (M'58),  Proj.  Engr.,  E.J.&  E.,  Joliet,  111.  60434 
Hoppell,  V.  E.  (M'67),  Gen.  B.&  B.  Fore.,  U.P.,  Pocatello,  Ida.  83201 
Home,  D.  E.   (A'65),  V.  P.,  H.\BCO,  Inc.,  7301  W.   Lake  St.,   St.  Louis  Park,  Minn. 

55426 
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Safer,  faster 
way  to   remove 
or   install 
rail   joint   nuts 


Easy-to-handle  impact  wrench  is 
powerful,  fast,  simple  to  oper- 
ate. Much  quieter  than  air;  safer 
than  hand  wrench.  Weighs  only 
35    lbs. 


Operate    5 
maintenance   tools 
from    a    single 
power   source 


A  small  rail  gang  con  handle  a  wide  variety  of 
maintenance  jobs  faster  with  these  hydraulically 
powered  tools,  using  a  portable  Oil  Pressor,  truck 
PTO,  or  tractor.  A  single  power  source  cuts  in- 
vestment and  maintenance  costs,  makes  trans- 
porting easier.  Get  details  from  your  Racine  distrib- 
utor or  wire   direct. 


Hydraulic 

SPIKE 

,. 

Hydraulic 

DRIVER 

/ 

OIL   PRESSOR 

f  ■ 


Hydraulic 
RAIL   SAW 


RACINE  RAILROAD  PRODUCTS,   INC.  Rg»l 

1524   Frederick   Street        Racine,  Wisconsin   53404 


ANCHOR-FAST 
OIL  PRESSOR 


ANCHOR-TIGHT         •         PLATE-BOY         •         RAIL   SAW         •         RAIL   DRILL 
MULTI-BORE  •  TRACK   GAUGER  '  •  BALLAST  CRIBBER 
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Hornig,  F.  F.  (M'47,  L'71),  Ret.  Div.  Engr.,  C.M.St.P.&  P.,  1913  S.W.  2nd  Ave.,  Austin, 

Minn.  55912 
Hoveland  J.  D.  (M'71),  B.&  B.  Supvr.,  C.&  N.W.,  Eagle  Grove,  Iowa  50533 
Howard,  J.  G.  (M'53),  Gen.  B.&  B.  Supvr.,  W.P.,  Oakland,  Calif.  94607 
Horton,  B.  P.  (M'68),  Proj.  Engr.,  M.K.T.,  Denison,  Texas  75020 
Howard,  N.  D.  (M26,  H'55),  Ret.  Exec.  Secry.,  A.R.E.A.,  4411  Sierra  Drive,  Honolulu, 

Hawaii  96816 
Howe,  A.  K.    (A'62),  Mgr.-Sales   Engr.,  Sika  Chemical  Corp.,   875   Valley  Brook  Ave., 

Lyndhurst,  N.J.  07071 
Hoyt,  A.  C.   (M'47,  L'64),  Ret.  Engr.  B.&  B.,  E.J.&  E.,  Apt.  305,  2204  Lester  Dr.  N.E., 

Albuquerque,  N.M.  87112 
Hubbard,  M.  H.    (M'48,  L'64),  Ret.  Asst.  Ch.  Engr.-Sys.,  Chessie.  6  Calycanthus  Lane, 

Richmond,  Va.  23221 
Huffman,    W.    H.     (M'4l,    L'73),    Asst.    Vice    Pres.    &    Ch.    Engr.,    C.&  N.W.,    3253 

Sprucewood.  Wilmette,  111.  60187 
Hughes,  C.  A.  (M'65),  Asst.  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 
Hughes,  D.  J.  (M70),  B.&  B.  Supvr.,  S.P.,  Houston,  Tex.  77001 
Humphreys,  R.  W.  (M'47),  Dir.  Con.  Admin.,  B.N.,  St.  Paul,  Minn.  55101 
Hunt,  H.  W.   (A'72),  Ch  Engr.,  Associated  Pile  &  Fitting  Corp.,  262  Rutherford  Blvd., 

Clifton.  N.J.  07014 
Hunter,  A.  L.  (M'60),  Supvr.  Str.,  B.&  L.E.,  Greenville,  Pa.  16125 
Hutcheson,  F.  W.  (M'38,  L'67),  Ret.  Supvr.  B.&  B.,  Chessie,  21  Dimmock  Ave.,  Newport 

News,  Va.  23601 
Hutcheson,  T.  B.    (M'6l),  Asst.  V.  Pres.,  Engr.  M/W.,  Ch.  Engr.,  S.C.L.,  Jacksonville, 

Fla.   32202 
Hutcheson,   W.   A.    (M'39,   L'63),   Ret.    Supvr.    Wk.    Equip.,    Chessie,    620   Douglas    St., 

Clifton  Forge.  Va.  24422 
Hutchinson,  D.  G.  (M'50),  Asst.  Div.  Engr.,  W.P.,  Keddie,  Calif.  95952 
Hutto,  J.  E.  (M'51),  Gen.  Br.  Insp.,  S.C.L.,  Savannah,  Ga.  31402 
Hutton,  J.  R.  (M'68),  B.&  B.  Supvr.,  C.R.I.&  P.,  Kansas  City,  Kan.  66105 
Hyma,  W.  R.  (M'70),  Br.  Engr.  Sys.,  A.T.&  S.F.,  Chicago,  111.  60604 
Hynes,  E.  J.  (M74),  Engr.  B.&  B.,  D.T.&  I.,  Dearborn,  Mich.  48126 


Her,  F.  C.  (M'65),  Asst.  Gen.  Fore.  B.&  B.&  "W.S.,  A.T.&  S.F.,  Winslow,  Ariz.  86047 
Irby,  C.  W.  (M'70),  Gen.  Fore.  B.&  B.-W.S.,  A.T.&  S.F.,  Amarillo,  Texas  79109 
Iwinski,  J.  R.  (M'65),  Asst.  Ch.  Engr.-Str.,  C.&  N.W.,  Chicago,  111.  60606 


J 

Jackman,    C.    E.     (M'58),    Trans.    Cons.,    214    W.    Elpin    Dr.,    Baltimore,    Md.    21228 
Jackson,   T.    E.    (M'40,   L'63),   Ret.    Gen.    B.&  B.    Super.,    S.P.,    144    Sickles    Ave.,    San 

Francisco,  Calif.  94112 
Jacobs,  T.  F.  (M'62),  Constr.  Engr..  G.T.W.,  Dearborn,  Mich.  48124 
Jacobsen,  L.  S.  (M'73).,  Gen.  W.S.  Fore.,  U.P.,  SaHna,  Ks.  67401 
Jenkins,  H.  W.   (M'40,  L'69),  Ret.  Ch.  Engr.,  N.Y.,  N.H.&  H.,  P.O.  Box  451,  Hudson, 

Mass.  01749 
Jennings,  T.  R.   (M'73),  Asst.  B.&  B.  Supvr.,  C.&  N.W.,  Oelwein,  Iowa  50662 
Jess,  G.  (M'68),  Div.  Engr.,  E.L.,  Marion,  Ohio  43302 

Jessen,  J.  M.  (M'71),  Br.,  Bldg.  &  Trk.  Insp.,  W.P.,  Sacramento,  Ca.  95814 
Johnson,  A.  C.  (M'44,  L'70),  Ret.  Engr.  B.&  B.,  E.J.&  E.,  401  Coronado  Dr.,  Clearwater, 

Fla.  33515 
Johnson,  B.  O.  (M'31,  L'63),  Ret.  Off.  Engr.,  C.M.S.P.&  P.,  732  Avenida  Feliz,  Tucson, 

Ariz.   85705 
Johnson,  E.  A.   (M'53,  L'68),  Ret.  Engr.  Br.,  I.C,   17720  Dixie  Highway,  Homewood, 

111.   60430 
Johnson,  H.  T.  (M'60),  Matl.  &  Eqpt.  Engr.,  P.C,  Brunswcik,  N.J.  08816 
Johnson,  J.  T.  (M'70),  Gen.  Supvr.  B.&  B.,  L.&  N.,  Louisville,  Ky.  40201 
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ANCHOR 


The  RAILS  CO.  BRIDGE  TIE  ANCHOR  offers  an 
improved  method  for  securing  open  deck  bridge  ties  to 
supporting  steel  members  and  creates  a  strong  spring 
pressure  holding  the  tie  and  the  supporting  member 
firmly  together.  The  spring  action  compensates 
for  the  shrinkage,  seating  and  stresses. 

The  BRIDGE  TIE  ANCHOR  is  low  in  cost,  easy  to 
install  and  economical  to  maintain. 


Better  get  the  facts,  now! 
Write,  wire  or  phone  for  ful 


literature 


187  Maplewood  Ave.,  Maplewood,  N.  J.  07040 
PH    Offices:    Omaha,  Neb.,  Chicago,  III.,  San  Francisco,  Col 
"O-  In  CANADA:    lEC-HoWen  Ltd. 
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Johnson,  R.  W.    (M'22,  L'50),  Ret.   Asst.   Engr.,   C.M.S.P.&  P.,    1980   9th  Ave.,  Yuma, 

Ariz.   85364 
Johnson,  W.  E.  (M'69),  Asst.  Gen.  Fore.  B.&  B.&  W.S.,  A.T.&  S.F.,  Temple,  Tex.  76501 
Johnston,  H.  E.   (A'68),  Mgr.  Trans.  East.,  W.R.  Grace  Co.,  Dearborn  Chemical  Div., 

Fort  Washington,  Pa.  19034 
Jones,  A.  C.    (M'38,  L'60),  Ret.  Supvr.  B.&  B.,   Sou.,    1824  Cedar   Crest  Circle,  Forest 

View  Estates,  Birmingham,  Ala.  35214 
Jones,  L.  L.  (M73),  Gen.  W.S.  Fore.,  U.P.,  Omaha,  Ncbr.  68179 
Jones,  W.  J.  (M'62),  Engr.  M.  of  W.&  S.-Sys.,  S.P.,  San  Francisco,  Calif.  94105 
Jordan,  S.  L.  (M'68),  Asst.  Engr.  Struc,  Me.  Cen.,  Portland,  Me.  04102 

08040 
Jorlett,  J.  A.  (M'40,  H'66),  Ret.  Struc.  Eng.,  P.C.,  3  West  Bergen  Ave.,  Harvey  Cedars, 

N.J.  08008 
Julius,  H.  R.  (M'63),  Supvr.  B.&  B.-W.S.,  I.C.G.,  Waterloo,  Iowa  50703 

K 

Kahl,  F.  B.  (M'59),  Asst.  Mtce.  Engr.,  B.N.,  Portland,  Ore.  97207 

Kemmerer,  W.  G.  (M'31,  L'56),  Ret.  Engr.  B.&  B.,  P.C,  508  Rockavon  Road,  Narberth, 

Pa.    19072 
Kempe,  F.  A.  (M'66),  Reg.  Engr.,  B.N.,  Seattle,  Wash.  98104 
Kendall,  J.  T.    (M'49,  L'69),  Ret.  Supvr.  Struc,  P.C,  312  Cypress  St.,  Montoursville, 

Pa.    17754 
Kieckers,  E.  W.  (M'58,  L'72),  Ret.,  Br.  Engr.,  M.P.,  Ballwin,  Mo.  63011 
Kimbro,  O.  D.    (A73).  B.B.   Foreman.  A.T.&  S.F.,   Rt.   #2,  Box   #3,   Waynoka,   Okla. 

73860 
King,  B.  J.  (M'66),  Br.  Engr.,  A.T.&  S.F.,  Los  Angeles,  Calif.  90014 
King,  L.  E.  (M'66),  Asst.  B.&  B.  Supvr.,  S.P.,  Stockton,  Calif.  95207 
Klempnauer,  E.  C.  (M'60),  B.&  B.  Gen.  Fore.,  K.C.T..  Kansas  City,  Mo.  64108 
Klisura,  M.  Z.  (M'67),  Gen.  W.S.  Fore.,  U.P.,  Los  Angeles,  Calif.  90022 
Kiosk,   L.    (A'59),   Pres.,   Railroad    Maintenance    Corp.,    432    Zerega   Ave.,    Bronx,    N.Y. 

10473 
Knight,  W.  E.  (M'69),  Asst.  Mast.  Carp.,  S.C.L.,  Jacksonville,  Fla.  32202 
Knosp,  D.  M.  (M'66),  Asst.  B.&  B.  Supr.,  S.P.,  Glendale,  Calif.  91202 
Koehler,  P.   L.    (M'38,  L'66),   Ret.   Div  Supt.,   Chessie,   Washington   Blvd.,   Huntington, 

W.  Va.  25705 
Krebs,  A.  T.  (M'65),  Asst.  Engr.  Bldg.,  C.&  N.W.,  Chicago,  III.  60606 
Krefting,    A.    S.    (M'35,    L'70),    Ret.    Ch.    Engr.,    Soo    Line,    4263    Webber    Parkway, 

Minneapolis,  Minn.  55412 
Kubly,  I.  J.  (M'60),  Ret.  B.&  B.  Supvr.,  I.C,  1117  W.  Logan  St.,  Freeport,  111.  61032 
Kuklok,  A.  F.  (M'71),  Asst.  B.&  B.,  Supvr.,  B.N.,  BilHngs,  Mont.  59102 
Kvenberg,  S.  E.   (M'32,  L'62 ) ,  Ret.  Supt.  Bldg.  Mtce.,  C.M.S.P.&  P.,  123  Stanton  Point 

Road,  Ingleside,  111.  60041 


LaBeau,  J.  A.  (M'69),  Sr.  Des.  Engr.,  E.J.&  E.,  Joliet,  111.  60434 

Laframboise,  P.  (A'67),  Pres.,  Eastern  Railway  Siding  Construction  Ltd.,  2650  rue  Diab, 

Ville  St..  Laurent,  P.Q.,  Canada 
Lancaster,  J.  E.,  Jr.  (M'73),  Supvr.  B.&  B.,  M.C.,  Portland,  Me.  09102 
Landers,  T.  W.  (M'6l),  Off.  Engr.,  Q.N.S.&  L.,  Sept.  lies.  Que.,  Canada 
Langan,  A.  E.  (M'62),  Sys.  Br.  Supvr.,  U.P.,  Omaha.  Nebr.  68179 
Langevin,  R.  J.    (M'70),  Const.   Supvr.-Sys.,   C.N.R.,   Winnipeg,   Man.,   Canada 
Langham,  L.  D.  (M'64),  Div.  Engr.,  A.T.&  S.F.,  Chicago,  III.  60632 
Larkin,  R.  M.  (M'71),  Sr.  Asst.  B.&  B.  Supvr.,  S.P.,  Fremont,  Calif.  94536 
Larson,  W.  R.  (M'73),  Asst.  B.&  B.  Supvr.,  B.N.,  Vancouver,  Wash.  98665 
Laton,L.  (M'72),  Asst.  B.&  B.  Master,  C.N.,  Belleville.  Ont.,  Canada 
Laurick,  M.  J.  (M'52),  Struc.  Insp.,  P.C,  Columbus,  Ohio  43229 
Larsen,  J.  L.  (M'67),  Asst.  Div.  Engr.,  W.P.,  Sacramento,  Calif.  95814 
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Lawson,  W.  W.   (M'64),  Gen.  Fore.,  B.&  B.&  W.S.,  A.T.&  S.F.,  San  Pablo,  Calif.  94806 
Lawton,  R.  R.  (M'65),  Sr.  Staff  Engr.-Maint.  Admn.,  C.&  N.W.,  Chicago,  111.  60606 
Layer,  J.  P.    (A'60),  Serv.   Engr.-RR.,  Armco   Steel  Corp.,  Metal   Products,   Div.,    1001 

Grove  St.,  Middletown,  Ohio  45042 
Leach,  A.  L.  (M'55,  L'69),  Ret.  Asst.  Engr.  Bldg.,  I.C,  1940  Hickory  Road,  Homewood, 

III.   60430 
Leach,  L.  J.  (M'67),  B.&  B.  Supvr.,  U.P.,  Kansas  City,  Kans.  66110 
Lee,  R.  W.  (M'6l ) ,  Supvr.  B.&  B.,  Sou.,  Muscle  Shoals,  Ala.  25660 
Lees,  H.  M.,  Jr.  (M71),  Asst.  Engr.  Str.,  B.N.,  Seattle,  Wash.  98104  J 

Lelevich,  L.  E.  (M'67),  Off.  Engr..  W.P.,  San  Francisco,  Calif.  94105 
Lewis,  D.  J.  (M73),  Jr.  Design..  I.C.G.,  Chicago,  111.  60605 
Leyh,   G.   F.    (A'63),   Assoc.    Tech.   Dir..   Concrete    Reinforcing    Steel    Institute,    180    N. 

LaSalle  St..  Chicago.  111.  60601 
Lindsay,  F.  B.,  Jr.  (M'66),  Gen.  B.&  B.  Supvr..  Sou.,  Greensboro,  N.C.  27401 
Link,  G.  F.  (M71 ) ,  Rdm.,  C.&  N.W.,  Adams,  Wis.  53910 
Linn,  G.  A.   (M'40,  L'66),  Ret.  Div.  Engr.,  C.&  N.W.,  222  Chapin  St.,  Chadron,  Nebr. 

69337 
Linsteadt,  J.  C.  (M72),  B.&  B.  Supvr.,  M.P.,  Corpus  Christi,  Texas  78410 
Little,  H.  C.  (M'48),  Supvr.  W.  S.,  I.C.G.,  New  Orleans,  La.  70123 
Lloyd,  F.  B.  (M'67),  B.&  B.  Supvr.,  C.  of  G.,  Scale,  Ala.  36875 
Lloyd,  H.  R.  (M'66),  B.&  B.  Supvr..  Sou.,  Stockbridge,  Ga.  30281 
Lodeski,  J.  B.  (M'64),  Ch.  Draft.,  C.&  N.W.,  Chicago,  111.  60606 
Lokatzke,  G.  P.  (M'47,  L'67),  Ret.  Supvr.  B.&  B.,  E.J.&  E.,  1420  Meadow  Drive,  Gary, 

Ind.  46408 
Long,  W.  R.  (M'63),  Asst.  B.&  B.  Supvr.,  S.P.,  Albany,  Ore.  97321 
Lord,  H.  L.  (M'40,  L'56),  Ret.  B.&  B.  Mast.,  C.P.  Rail,  415  Third  St.  So.,  Kenora,  Ont., 

Canada 
Lorentzsen,  N.  M.  (M'70),  Exec.  V.P.,  B.N.,  St.  Paul,  Minn.  55101 
Lormand,  A.  (M'67),  Asst.  B.&  B.  Supvr.,  S.P.,  Lafayette,  La.  70501 


^^^BB/^^^S^ 

1 

-- ;^ 

Protect/glue  dry,  damp,   even 

^^^R^        .jJ^^^         ^H^..^               ^fiS^ftu 

't^H 

underwater  structures 

9 

Sikagard  coatings  —  6  high- 
build,  tile-like  coatings  to  pro- 

mP^^H»|p||           *!lhta 

tect  dry/can't-dry  surfaces. 

^^ 

Sikadur   adhesives   —    3    new. 

''■'^^^SmSSs 

^^^ 

100%  -  solids,  100%  -  reactive. 

A 

* 

moisture  -  insensitive     epoxies: 

Sikadur  Hi-Mod  —  High-modu- 
lus, rigid,  to  bond,  anchor, 
grout. 

Sikadur  Lo-Mod— Low-modulus, 
flexible    to    patch,    seal,    top. 

rffA 

Sikadur    Gel    —    Low-modulus, 

non-sag  gap-filler. 

Lyndhurst,  N.J.  07071 

Tel:  201-933-8800 
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SNYDER  DIESEL  FUELING  SYSTEMS 

OPW  AUTOMATIC  DIESEL  LOCOMOTIVE  FUELING  SYSTEM 

FOF  SAFE,  EFFICIENT  DIESEL  FUELING 


Snyder  OPW  1620-DS  Automatic  Nozzle 
Fueling  on  Snyder  No.  104-S-2V2"  Fuel 
Crane. 


Snyder  OPW  I620-DS-2V2"  Automatic 
Nozzle  Secured  to  Snyder  No.  104-S- 
2V2"    Fuel    Crane. 


Close-Up  of  Snyder  OPW  1620-DS  Auto- 
matic Nozzle  in  operation,  with  Snyder 
No.  565  Quarter  Turn  Fuel  Quick  Cou- 
pling Adapter,  connected  to  Standard 
Diesel    Fuel    Tank.     Fill    Adaptor. 


Close  Up  of  Snyder  OPW  1620-DS  Auto- 
matic Nozzle  secured,  with  Snyder  No. 
565  Quick  Coupling  Fuel  Adaptor  to 
No.    104-S    Fuel    Crane. 


The  automatic  diesel  fueling  installation  pictured  above  increases  safety  and  effi- 
ciency in  fueling  diesel  locomotives  because  spillage  of  diesel  fuel  is  eliminated,  fire 
hazard   minimized,    and   water    is    not    contaminated   by    fuel    spillage. 

Efficiency  is  doubly  increased  because  unattended  fueling  !s  possible  with  auto- 
matic shut-off  nozzles.  Maintenance  costs  are  reduced  because  the  fueling  crane  pulls 
the  nozzle  and  hose  up  and  out  of  the  way,  (the  nozzle  is  secured  to  the  fueling  crane 
when   not   in  use)    which  prevents   it   from  swinging   freely   and  being  battered  about. 

The  SNYDER  COMPANY  stands  ready  at  all  times  to  supply  you  with  the  equip- 
ment and  systems  that  best  meet  your  needs  and  to  meet  your  exact  engineering  spe- 
cifications.   For    further   information   on    the    1620-DS    Nozzle 

Write  or  Call  SNYDER  COMPANY,  655  W.  Pratt  St., 
Baltimore,  Md.  21201;  Phone,  Area  Code  301.  539-4966 
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Louw,   J.    P.    (A'72),    Librarian,    South    African    Iron    &    Steel    Industrial    Corp.,    Ltd., 

Pretoria,  South  Africa 
Lowry,  J.  M.  (M'50),  Asst.  Dist.  Engr.,  S.P.,  Houston.  Tex.  77001 
Lucas,  H.  F.  (M'52,  L'69),  Ret.  Asst.  Engr.,  C.M.S.P.&  P.,  423  Wood  Ave.,  Bensenville, 

111.  60106 
Lund,  C.  R.  (M71),  Asst.  Supvr.  Bldg.  Mtce.,  C.M.St.P.&  P.,  Chicago,  111.  60606 
Lund,  C.  V.  (M'47,  L71),  Ret.,  Asst.  to  V.P.  &  Ch.  Engr.,  C.M.St.P.&  P.,  344  Scott  Ave., 

Glen  Ellyn,  111.  60137 
Lundgren,  H.  M.  (M'57),  B.&  B.  Mast.,  C.N.,  Kamloops,  B.C.,  Canada 
Lurcott,  E.  T.  (M'66),  Sr.  Struct. -Insp.,  P.C,  Philadelphia,  Pa.  19104 
Lynch,    D.    F.    (A72),    Market    Mgr.,    Elanco    Products    Co.    Eh    Lilly    Co.,    Box    1968, 

Spartanburg,  S.C.  29301 
Lynch,  J.  K.  (A'51),  Sis.  Mgr.,  Vulcan  Materials  Co.,  1  Office  Park  Circle,  Birmingham, 

Ala.  35223 
Lynch,  J.  F.,  Jr.  (M'59),  Dist.  Engr.,  S.P.,  Houston,  Texas  77024 


M 

Mabry,  D.  B.    (M'48,  L73),  Ret.  Vice  Pres. -Sales,  Moss-American,  Inc.,  St.  Louis,  Mo. 

63102 
Maffett,  D.  V.   (A'66),  V.P.-R.R.  Sis.,  Southern  Wood  Piedmont  Co.,   P.O.   Box  5447, 

Indianapolis,  Ind. 
Makarowski,  S.  (M'64),  B.&  B.  Mast.,  C.N.,  Edmonton  15,  Alb.,  Canada 
Manley,   B.   F.    (M'l6,   L'56),   Ret.    Supvr.    B.&  B.,    Pac.    Elec,    P.O.    Box    197,    Sunset 

Beach,  CaHf.  90742 
Manley,  E.  F.  (M'66),  Sr.  Engr.  Struct,  N.&  W.,  Roanoke,  Va.  24015 
Mann,  E.  A.  (A'51),  V.P.,  Modern  Supply  Co.,  222  W.  Adams  St.,  Chicago,  111.  60606 
Mann,  R.  E.  (A'60),  Pres.,  Modern  Supply  Co.,  222  W.  Adams  St.,  Chicago,  111.  60606 
Mardorf,  E.  C.  (A72),  Zone  Mgr.,  Lee  Turzillo  Corp.,  306  Busse  Highway,  Park  Ridge, 

111.  60068 
Margules,  B.  (A'66),  Consultant,  Conmaco,  Inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 
Marks,  E.  L.  (M'69),  Ch.  Engr.,  D.&  T.S.L.,  Toledo,  Ohio  43611 
Markvaldas,  T.  E.  (M'73) ,  Str.  Designer,  C.R.I.&  P.,  Chicago,  111.  60605 
Marlow,  M.  J.  (M'72),  Sr.  Engr.,  E.J.&  E.,  Joliet,  111.  60434 
Marshall,  J.  A.  (M'72),  Asst.  B.&  B.  Supvr.,  B.N.,  Portland,  Ore.  97207 
Martens,  W.  F.   (M'24,  L'59),  Ret.  Gen.  Fore.  B.&  B.,  A.T.&  S.F.,  3396  Mayfield  Ave., 

San  Bernardino,  Calif.  92401 
Martin,  J.  W.  (M'53),  Mast.  Carp.,  S.C.L.,  Tampa,  Fla.  33601 
Martyn,  G.  W.  (M'59),  Mgr.-Struc.  &  Facil.,  E.J.&  E.,  Joliet,  111.  60434 
Mascorro,  F.  F.  (M'72),  Asst.  Gen.  Fore.  B.&  B.  &  W.S.,  A.T.&  S.F.,  Fort  Worth,  Texas 

76102 
Mateer,  W.  G.    (M'44,   L'60),   Ret.    Mgr.    Pur.   &   Stores,    E.J.&  E.,    206    N.    Raynor  St., 

Joliet,  111.  60431 
Mathias,  H.  O.  (M'59),  Supvr.  of  Contr.,  I.H.B.,  Hammond.  Ind.  46323 
Mathieu,  J.  L.  (M'63) ,  Constr.  Supvr.,  I.C.G.,  Chicago,  111.  60605 
Matt,  A.  (M'70),  Gen.  Fore.  B.&  B.&  W.S.,  A.T.&  S.F.,  Lajunta,  Colo.  81051 
Maxwell,  J.  D.  (M'71),  Asst.  B.&  B.  Supvr.,  S.P..  Bakersfield,  Calif.  93302 
Mayfield,  Lee  (M'44,  L'62),  Ret.  Asst.  Engr.,  M.P.,  4036  Gilbert  Drive,  Shreveport,  La. 

71101 
McCartan,  P.  F.  (M'71),  Asst.  Ch.  CI. -Str.,  I.C.G.,  Chicago,  111.  60605 
McCoy,  D.  E.  (M'65),  B.&  B.  Engr.,  B.N.,  Omaha,  Nebr.  68101 
McDaniels,  H.,  Jr.  (M'73),  Engr.  Str.,  P.&  L.E.,  Pittsburgh,  Pa.  15219 
McDonald,  T.  J.  (M'65),  B.&  B.  Supvr..  Sou.,  Jackson  Gap,  Ala.  36861 
McFarland,  J.  A.    (A'71),  Vice    Pres.,   McFarland-Johnson-Gibbons   Engineers.    Inc.,   44 

Cooper  St.,  Woodbury,  N.J.  08096 
McGill,  J.  A.  (M'70),  B.&  B.  Supvr.,  Sou.,  Selma,  Ala.  36701 
McGrew,  B.  H.  (M'51),  Office  Engr.,  S.L.-S.W.,  Pine  Bluff.  Ark.  71601 
McGrew,  F.  O.  (M'48,  L'66) ,  Ret.  Ch.  Carp.,  C.M.S.P.&  P.,  Delphi,  Ind.  46923 
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McGuire,  R.   F.    (A'71),  Area  Mgr.,   Osmose  Co.,   9821    Grandview,   Shawnee   Mission, 

Kan.  66212 
McKanna,  A.  D.  (M'62),  Gen.  Fore.  B.&  B.-W.S.,  A.T.&  S.F.,  Newton,  Kansas  67114 
McKibben,  D.  H.  (M'51),  Prod.  Engr.-Struc,  P.C,  Pittsburgh,  Pa.  15222 
McMaster,  R.  C  (M'66),  Engr.  Fac.  &  Str.,  B.&  L.E.,  Greenville,  Pa.  16125 
Meditz,  A.  B.  (M73),  Design  Draftsman,  E.J.&  E.,  Joliet,  111.  60432 
Meeks,  W.   R.    (M'42,   L'62),   Ret.   B.&  B.   Supvr..   M.P.,    1025    N.    63rd   St.,   Apt.    113, 

Lincoln,  Nebr.  68505 
Meng,  R.  E.  (M71),  Gen.  B.&  B.  Fore.,  U.P.,  Portland,  Ore.  97227 
Merrill,  B.  W.    (M'36,  L'66),  Ret.   Supvr.  B.&  B.,  N.&  W.,   312  Monroe  St.,  Conneaut, 

Ohio  44030 
Messman,  D.  V.  (M'55),  Asstt.  to  Ch.  Engr.,  Sou.,  Atlanta,  Ga.  30303 
Meyers,  B.  R.    (M'30,  L'68),  Ret.  V.P.,  C.&  N.W.,  569  Winnetka   Ave.,   Winnetka,  III. 

60093 
Mezik,  S.  (M'66),  Gen.  Br.  Insp.,  S.P.,  Roseviile,  Ca.  95678 
Michaud,  M.  (M'6l),  Mgr.,  Q.N.S.&  L.,  Sept  lies.  Que.,  Canada 
Miles,  J.  R.  (M73),  B.&  B.  Supvr.,  Sou.,  Rock  Hill,  S.C.  29730 
Miller,  D.  E.  (M'67),  B.&  B.  Supvr.,  U.P.,  Cheyenne,  Wyo.  82001 
Miller,  J.  C  (M'69),  Dir.-Engr.  &  Plan..  W.P.,  San  Francisco.  Ca.  94105 
Miller,  M.  B.  (M'68),  Engr.  Hi  Speed  Grd.  Trans.,  P.C,  Philadelphia,  Pa.  19104 
Miller,  V.  K.  (M73),  Sr.  Proj.  Engr.,  E.J.&  E.,  Joliet,  111.  60434 
Mimick,  F.  A.  (M'67),  B.&  B.  Supvr.,  U.P.,  Salina,  Kan.  67401 
Monahan,  E.  L.  (M'68),  Sr.  Engr.,  C.R.I.&  P.,  Silvis,  111.  61282 
Moore,  D.  W.  (M'71),  Sys.  Br.  Insp.,  S.P.,  Houston,  Texas  77001 
Moore,  G.  A.  (M'59),  Mast.  Carp.,  S.C.L.,  Savannah,  Ga.  31402 
Moore,  I.  A.   (M'39,  L'6l),  Ret.  Ch.  Engr.,  C.&  E.I.,  2321  N.  Vermillion  St.,  Danville, 

111.   61832 
Moore,  R.  M.  (M'65),  Engr.  Struc,  Alaska  RR.,  Anchorage,  Alas.  99501 
Morgan,  C.  E.  (M'34,  L'69),  Ret.  B.&  B.  Supvr.,  S.P.,  10551  Bretton  St.,  Houston    Tex. 

77016 


Treated  Wood  Products 

CROSS  TIES/  SWITCH  TIES/  LUMBER 
POLES  /  PILING  /  TIMBERS  /  CROSS  ARMS 

Southern  Wood  Piedmont  Co. 

Headquarters;  P    O    Box  5447,  Spartanburg    S    C.  29301 
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Moris,  R.  F.  (M'55,  L'69),  Ret.  B.&  B.  Supvr.,  N.&  W.,  1630  Emerson  Ave.,  Fort  Wayne, 

Ind.   46808 
Mottier,  C.  H.  (M'42,  L'58,  H71),  Ret.  V.P.,  I.C,  Chicago,  111.  60605 
Mullen,  T.  F.  (M'64),  Asst.  B.&  B.  Supvr.,  S.P.,  Temple  City,  Calif.  91780 
Murdock,  G.  L.  (M72),  Div.  Engr.,  S.P.,  Bakersfield,  Ca.  93305 
Murphy,  M.  R.  (M73),  B.&  B..  Supvr..  U.P..  Pocatello.  Idaho  83201 
Murray,  D.  J.  (M'54),  Land  &  Tax  Comm.,  C.&  W.I.,  Chicago,  111.  60605 
Myers,  E.  T.  (M'57),  Engr.  Ed.,  Modern  RR.,  5  So.  Wabash  Ave.,  Chicago,  111.  60602 
Myers,  R.  L.  (M'50),  Wat.  Chem..  I. CO.,  Mattoon.  111.  61938 


N 

Nelson,  H.  F.  (M70),  Dir.-Engrg.  Serv.,  E.J.&  E.,  Joliet,  111.  60434 

Nelson,  J.  H.  (M74),  B.&  B.  Supvr..  T.&  P..  Longview.  Texas  75601 

Nelson,  M.  S.  (M'56),  B.&  B.  Supvr.,  P.C,  Perrysburg,  Ohio  43551 

Nelson,  R.  D.  (M'57),  Asst.  Div.  Mgr.-Engr.,  C.&  N.W.,  Boone.  la.  50036 

Nichols,  E.  F.  (M'63),  Supt.-Mtce.,  Birm.  &  Sou.,  Fairfield,  Ala.  35064 

Nichols,  J.  C.   (M'54,  L'67),  Ret.  Br.  Engr.,  L.&  N.,  4529  Southern  Parkway,  Louisville, 

Ky.  40214 
Nichols  J.  R.  (M'71),  Gen.  B.&  B.  Supvr.,  L.&  N.,  Louisville.  Ky.  40201 
Nichols,  R.  E.  (M'69),  Gen.  Fore.  B.&  B.&  W.S.,  S.L.-S.F.,  Amory,  Miss.  38821 
Niemeyer,  T.  M.  (M'73)-,  Staff  Engr..  C.&  N.W..  Chicago,  111.  60606 
Norby,  M.  A.    (A'68),  Mgr.  Ry.  Sis..  American  Hoist  &  Derrick  Co.,  750  Riford  Rd.. 

Glen  Ellyn,  111.  60137 
Nord,  D.  L.  (M'60),  Staff  Engr.-Str.,  I.C.G.,  Chicago,  111.  60605 
Nordstrom,  R.  D.  (M'59),  Engr.  Br.  &  Struc,  W.P.,  San  Francisco,  Calif.  94105 
Norton,   K.   J.    (A'71),   Asst.    Mgr.,   Osmose   Wood   Preserving   Co.,   4915    Monona   Dr., 

Madison,  Wis.  53716 
Noyszewski,  M.  (M'65),  Br.  Engr.,  I.C.G.,  Chicago.  111.  60605 
Nyland,  K.  O.  (M'69),  B.&  B.  Mast.,  C.N.R.,  Thunder  Bay,  Ont.,  Canada 


Oakleaf,  D.  E.  (M'71 ),  Dir.-Maint.  Oper.,  C.&  N.W..  Chicago,  111.  60606 

O'Bryant,  C.  M.  (M'62),  Supvr.  Struc,  Texas-Mexican,  Laredo,  Tex.  78040 

O'Connor,  J.  R.  (M'72),  Str  Engr..  U.P.,  Omaha,  Neb.  68102 

Odgers,  F.  T.  (M'55),  Gen.  B.&  B.  Supvr.,  S.P.,  San  Francisco,  Calif.  94105 

Oest,  W.  C.   (M'47,  L'6l),  Ret.  Prin.  Asst.  Engr.,  F.W.&  D.,  4633  Calmont,  Fort  Worth, 

Tex.   76107 
Olson,  O.  D.  (M'53),  B.&  B.  Supvr.,  C.&  N.W.,  Chicago,  111.  60606 
Orphan,  A.  J.  (M'60),  Const.  Engr.,  S.P.,  Bloomington,  Ca.  92316 
Ostrom,  W.  D.  (M'54),  Ch.  Carp.,  C.M.S.P.&  P.,  La  Crosse,  Wis.  54601 
Oviatt,  M.  P.  (M'70),  Proc.  Engr.  Struc,  Sou.,  Atlanta,  Ga.  30303 
Owens,  R.  F.  (M.65),  Cost  Engr.,  I.C.G.,  Chicago,  111.  60605 


Packard,  B.  G.   (M'54,  L'70),  Ret.  Off.  Engr.,  C.&N.W.,  Box  41,  Baileys  Harbor,  Wis. 

54202 
Packard,  L.  D.  (M'72),  Supvr.  Str.,  B.&  L.E.,  Butler,  Pa.  16001 
Packer,  C.  W.  (M'69),  B.&  B.  Supvr.,  Sou.,  Millen,  Ga.  30442 
Page,  H.  A.  (M'73),  Asst.  Engr.  Str.,  M.K.T..  Denison,  Texas  75020 
Pagett,  C.  H.  (M'60),  Supvr.  B.&  B.,  Sou.,  Valdosta,  Ga.  31601 
Pahl,    W.    H.    (M'50,    L'64),    Ret.    Asst.    Supvr.    Struc,    Penn.,    2211     Walshire    Ave., 

Baltimore  Md.  21214 
Palmer,  J.  F.  (A'71),  J.&  P.  Petroleum  Products,  Inc.,  Box  4206,  Dallas,  Texas  75208 
Parent,  Maurice  (M'64),  B.&  B.  Supvr.,  Q.N.S.&  L.,  Sept  lies,  Que.,  Canada 
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Parham,  C.  A.  (M73),  B.&  B.  Supvr..  T.&  P..  Ft.  Worth,  Texas  76102 

Parrish,  O.  S.  (M'67),  Gen.  B.&  B.&  W.S.  Fore.,  A.T.&  S.F.,  Wellington,  Kan.  67152 

Patterson,  C.  A.  (M'55),  B.&  B.  Supvr.,  T.P.&  W.,  East  Peoria,  111.  61611 

Patterson,  C  .C  (M'58),  B.&  B.  Supvr.,  B.N.,  Alliance,  Neb.  69301 

Patterson,  J.  M.  (M'57),  Supvr.  B.&  B.,  P.C,  Beacon,  N.Y.  12508 

Paxton,  W.  R.  (M72),  Civil  Engr.,  U.S.D.O.T.,  Alexandria,  Va.  22307 

Payne,  G.  C.  (M'59),  Div.  Engr.,  S.L.-S.F..  Memphis,  Tenn.  38118 

Payne,  J.  (M'72),  Div.  Engr.,  S.L.-S.F.,  Memphis,  Tenn. 

Pearson,  A.  H.   (M'52,  L'69),  Ret.  Mast.   Carp.,  B.N.,  2805   Monterey,  St.  Joseph,  Mo. 

64507 
Pearson,  R.  E.  (M'63),  Engr.  Tr.  &  Str.,  C.&  I.M.,  Springfield,  111.  62705 
Pearson,  W.  O.  (M'64),  Ch.  Engr.,  I.T.,  St.  Louis,  Mo.  63177 
Perrier,  J.  L.  (M'53),  Dis-Spec.  Proj.  Engr.,  C.&  N.W.,  Chicago,  111.  60606 
Peterson,  N.  E.    (M'38,  L'64),  Ret.   Ch.   Engr.,  C.&  I.M..   21   Ruth  Court,   Springfield, 

111.  62704 
Petrick,  V.  W.  (M'65),  Supt.  Maint.,  Y.W.,  O.P.&  E.,  P.R.,  Cottage  Grove,  Ore.  97424 
Phelps,  C.  E.  (M'49),  B.&  B.  Supvr.,  A.&  W.P.— W.  of  A.&  Ga.,  Warrenton,  Ga.  30828 
Phelps,  C.  E.,  Jr.  (M'67),  Asst.  B.&  B.  Supvr.,  A.&  W.P.— W.  of  A.&  Ga„  Warrenton,  Ga. 

30828 
Piepmeier,  A.  L.   (A'53),  V.P.,  Turner  Engineering  Co.,  306  Gay  St.,  Nashville,  Tenn. 

37201 
Pierce,  C  D.  (M72),  Engr.  B.&  B.,  B.&  M.,  N.  Billerica,  Mass.  01862 
Piklapp,  R.  M.  (M71),  Ast.  B.&  B.  Supvr.,  C.&  N.W.,  Boone,  Iowa  50036 
Planchon,  I.  (M'6l),  Gen.  Fore.  B.&  B.-W.S..  S.L.-S.F..  Springfield.  Mo.  65802 
Podas,  N.  F.  (M'37,  L'59),  Ret.  Ch.  Engr.,  St.  Paul  Union  Depot  &  Minnesota  Transfer 

Co.,  131  Timberland  Drive,  Burnsville,  Minn.  55378 
Poe,  J.  (M72),B.&B.  Supvr.,  C.B.,  Pine  Bluff,  Ark.  71601 
Porter,  D.  C.  (M71),  Asst.  Struc.  Supvr.,  O.N.,  North  Bay,  Ont.,  Canada 
Potter,  R.  H.  (M'66),  Engr.  Struc,  Me.  Cen.  Portland,  Me.  04102 
Potts,  G.  W.  (M73) ,  B.&  B.  Supvr.,  L.&  N..  Knoxville,  Tenn. 


TELEWELD 


INC. 
Rail  Maintenance  Service 

Rail  End  Welding 
Rail  End  Hardening 
CWR  Joint  Normalizing 
Frog  and  Switch  Welding 

Rail  Maintenance  Equipment 

Custom  Manufacturing  and  Fabrication 

Joint  Bar  Shims 

Rail  Anchor  Shims 

Rail  End  and  Frog  and  Switch 

Welding  and  Grinding  Machines 
CWR  Heating  and  Cooling  Equipment 
Rail  Flaw  Testing  Equipment 
Telebrineller  Portable  Hardness  Tester 


TELEWELD  INC. 


416  North  Park  St.,  Streator,  III.  61364 
Phone:  (815)  672-4561 
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Presthus.  E.  J.  (M'64),  Engr.  Struc.  B.N..  Missoula.  Mont.  59801 

Pritchard,  B.  L.    (M'56,  L'69),  Ret.  Div.   Engr.,  A.T.&  S.F.,   2204  S.   Travis,   Amarillo, 

Tex.   79109 
Pritchett,  J.  .  (M'6l),  Gen.  B.&  B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 
Prober,  H.  W.  (M'58),  Gen.  B.&  B.  Supvr.,  S.P.,  San  Francisco,  Calif.  94105 
Prude,  G.  F.  (M'51),  Asst.  B.&  B.  Supvr.,  S.P.,  Houston,  Tex.  77002 
Pyles,  B.  J.  (M'67),  B.&  B.  Supvr.,  S.P.,  Tucson,  Ariz.  85701 


Raessler,  V.  D.  (M'51,  L71),  Ret.  Supvr.  B.&  B.&  W.S.,  I.C,  Memphis,  Tenn.  38114 

Rainer,  A.  L.  (M'68),  Asst.  Gen.  Br.  Insp.,  S.C.L.,  Jacksonville,  Fla.  32202 

Rainey,  W.  H.    (M'56,  L'69),  Ret.  B.&  B.   Supvr.,  S.P.,   201    W.   Fair  Oaks   Place,   San 

Antonio,  Tex.  78209 
Rains,  J.  E.  (M'71),  Prod.  Engr.-Str.,  L.&  N.,  Louisville,  Ky.  40201 
Ralston,  C.  A.  (M'72),  Asst.  Gen.  Fore.,  A.T.&  S.F.,  Emporia,  Kan.  66801 
Rankin,  W.  H.  (M'6l),  Sr.  Str.  Engr..  S.L.-S.F..  Springfield,  Mo.  65807 
Rapier,  L.  F.  (M'42,  L'72),  Ret.  Supvr.  B.&  B.,  C.M.&  O.,  619  E.  Chestnut,  Bloomington, 

111.  61701 
Raver,  H.  E.  (M'52,  L'66),  Ret.  Engr.  Struc. — Des.,  L.L,  64  Lexington  Ave.,  Malverne, 

N.Y.   11565 
Red,  R.  E.  (M72),  B.&  B.  Supvr.,  U.P.,  Hinkle.  Ore. 
Reeder,  D.  .  (M'67),  B.&  B.  Supvr.,  U.P.,  Los  Angeles,  Calif.  90022 
Rees,  F.  L.  (M'66),  Engr.  Trk..  A.T.&  S.F..  Chicago.  111.  60604 
Reger,  J.  H.  (M'65),  Est.  Str.  Dept.,  I.C.G.,  Chicago,  111.  60605 
Reilly,  W.  C.   (A'60),  Pres..  Conley  Frog  &  Switch  Co..  387  E.  Bodley,  Memphis,  Tenn. 

38109 
Reinert,  K.  E.  (M'69),  Sys.  Br.  Supvr.,  U.P.,  Omaha.  Neb.  68102 
Reinick,  F.  H.  (M73),  Gen.  W.S.  Fore..  U.P..  Cheyenne,  Wyo.  82001 
Reis,  J.  R.   (A'71),  Mgr.  of  Oper.,  Allied  Chemical  Corp.,  P.O.  Box  232,  Fayette,  Mo. 

65248 
Releford,  C.  R.  (M'67),  Gen.  Fore.  B.&  B.&  W.S.,  A.T.&  S.F.,  Lubbock,  Tex.  79408 
Reynolds,  M.  L.  (M'58),  B.&  B.  Supvr..  S.P.,  Bakersfield,  Calif.  93306 
Reynolds,  T.  A.  (M'6l ) ,  Div.  Engr.,  P.C,  New  York,  N.Y.  10001 
Rhode,  R.  B.  (M'69),  Ch.  Engr.,  D.M.&  I.R.,  Duluth,  Minn.  55802 
Richards,  C.  A.  J.    (M'24,  L'52),  Ret.  Asst.   Supvr.   Struc,   P.C,   2717   Woodland  Hills 

Ave.,  Lakeland,  Fla.  33803 
Ridgeway,  J.  J.  (M'57),Dir.  Engr.  Serv.,  B.&  L.E.,  Greenville,  Pa.  16125 
Robinson,  C.  L.  (M'66),  Ch.  Engr.,  W.M.,  Hagerstown,  Md.  21740 
Robinson,    G.    E.     (M'48,    L'62 ) ,    Ret.    Asst.    Ch.    Engr.,    N.Y.C.,    5986    Hibiscus    Dr., 

Brandenton.  Fla.  33507 
Robinson,  N.  R.    (M'34,  L'66),  Ret.  B.&  B.   Fore.,  S.P.,  3791   Kroy  Way,   Sacramento, 

Calif.   95820 
Rodriguez,  E.  D.  (M'72).  Asst.  B.&  B.  Const.  Supt.,  S.P.,  Baldwin  Park,  Ca.  91706 
Rohan,  J.  M.  (M'73),  Supvr.  Water  Serv..  I.C.G.,  Chicago,  111.  60649 
Rollings,  R.  L  (M'73),  Asst.  Engr.  B.&  B.,  N.&  W..  St.  Louis,  Mo.  63101 
Ross,  C  E.  (M'70),  Ch.  Engr.,  K.C.  Term,  Kansas  City,  Mo.  64108 

Rothell,  R.  D.  (M'57,  L'72),  Ret.  Gen.  B.&  B.,  Supvr.,  Southern,  Rt.  3,  Box  239,  West- 
minster, S.C.  29693 
Rourke,  J.  E.  (M'72),  Dir.  Safety  Act  Task  Force,  F.R.A.,  Washington,  D.C.  20591 
Runde,  E.  E.  (M'59),  Mgr.  Const.,  I.C.G.,  Chicago,  111.  60605 
Russell,  C.  M.  (M'73),  B.&  B.  Supvr..  Sou.,  Macon,  Ga.  31201 
Russell,  W.M.  (M'69),  Br.  Insp..  I.C.G..  Chicago,  111.  60605 


Safley,  J.  R.   (M'45,  L'68),  Ret.   B.&  B.  Supvr.,  S.P.,   3624  San  Benito  St.,  San  Mateo, 

Calif.  94403 
Salmon,  J.  M.,  Jr.  (M'38,  L'69),  Ret.  Ch.  Engr.,  CUnchfield,  Erwin,  Tenn.  37650 
Sams,  A.  L.  (M'71),  Vice  Pres.  &  Ch.  Engr.,  I.C.G.,  Chicago,  111.  60605 
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Sanders,  G.  A.  (M'60),  B.&  B.  Supvr.,  S.P.,  Whittier,  Calif.  90604 

Sarris,  P.  T.  (M'55),  Asst.  Engr.,  Sou.,  Atlanta,  Ga.  30303 

Sartore,  D.  V.  (M'6l),  Ch.  Engr.  Des.,  B.N.,  St.  Paul,  Minn.  55101 

Sathre,  C  O.   (M'50,  L71),  Ret.,  B.&  B.  Supvr.,  C.&  N.W.,  281   Harruby  Dr.,  Calimesa 

Calif.  92320 
Saunders,  T.  D.    (M'30,  L'66),   Ret.   Dir.    Plan.   &   Res.,   Ontario  Northern,   North   Bay, 

Ont.,  Canada 
Schavet,  A.  J.  (M71),  Engr.  Trk.  Design,  C.&  N.W.,  Chicago,  111.  60606 
Scheurich,  L.  G.  (A71),  Vice  Pres.,  W.T.  Cox  Co.,  Box  8620,  Kansas  City,  Mo.  64114 
Schiefalacqua,  M.,  Engr.  Str.,  Reading,  Philadelphia,  Pa.  19107  (1970) 
Schlaf,  E.  R.  (M'47),  Supt.  Fire  Prev.,  I.C.G.,  Chicago,  111.  60605 
Schlicher,  G.  K.  (M'67),  B.&  B.  Supvr.,  P.C.,  Indianapolis,  Ind.  46227 
Schmitz,  J.  F.  (M'60),  B.&  B.  Supt.,  M.P.,  Little  Rock,  Ark.  72201 
Schrab,  H.  E.  (M'66),  Ch.  Carp.,  C.M.S.P.&  P.,  Chicago,  111.  60622 
Schramm,  T.  (M'66),  Supvr.  B.&  B.,  E.J.&  E.,  Joliet,  111.  60434 
Scott,  G.  E.  (M'69),  B.&  B.  Mast.,  C.N.R.,  Belleville,  Ont.,  Canada 
Scott,  W.  D.  (M71),  Gen.  Br.  Insp.,  C.&  N.W.,  Chicago,  111.  60606 
Scroggs,  J.   E.    (A'58),    Pres.,  Railway  Techniques,   Inc.,   3316   Broadway,   Kansas   Citv 

Mo.   64111 
Seley,  L.  L.  (M'53),  B.&  B.  Supvr.,  B.N.,  Hannibal,  Mo.  63401 
Sells,  G.  N.  (M'65),  Supvr.  Tr.  M/W,  A.T.&  S.F.,  Albuquerque,  N.M.  87101 
Seltzer,  J.  W.  (M'58),  Sr.  Civ.  Engr.,  P.C,  Indianapolis,  Ind.  46227 
Shamblin,  H.  A.  (M'65),  Asst.  Ch.  Engr.,  N.S.,  Raleigh,  N.C.  27602 
Shamblin,  R.  E.  (M'57),  Div.  Engr.-Maint.,  N.&  W.,  Bluefield.  W.  Va.  24701 
Shank,  G.,  Asst.  B.&  B.  Supvr.,  S.P.,  Klamath  Falls,  Ore.  97601 
Shay,  G.  R.  (M'72),  Br.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Sheffield,  J.  J.  (M'72),  Mast.  Carp.,  S.C.L.,  Florence,  S.C.  29501 
Shelton,  F.  E.  (M'72),  Asst.  B.&  B.  Supvr.,  B.N.,  Hannibal,  Mo.  63401 
Sherman,  V.  T.  (M'69),  B.&  B.,  Supvr.,  C.&  N.W.,  Chadron,  Nebr.  69337 


Specify  SIMPLEX 
for  BRUTE  HYDRAULIC  POWER 


HYDRAULIC  HAND  JACKS— IJ^  to  150-ton 
capacities  — single  and  double  pumps.  Large 
models  with  preset  overload  safety  valve  and 
self-leveling  cap. 

"JENNY"  CENTER-HDLE  HYDRAULIC  PULLERS— 

30  to  600-ton  capacities.  6  times  easier  to 
operate  than  screw  type  pullers.  Preset  over 
load  safety  valve.  All  can  be  gauge  equipped. 


"RE-MO-TROL"  HYDRAULIC  PUMPS,  RAMS— 10 
to  300ton  capacities.  6-foot,  high- pressure 
hose.  Remote  control  assures  safe  operation. 
Rams  operate  In  any  direction.         c-|. 
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Shikany,  A.  C.   (A71),  Reg.  Mgr.,  Huck  Mfg.  Co.,  2500  Bellevue  Ave.,  Detroit,  Mich. 

48207 
Shirk,  O.  H.  (M'67),  Supvr.  B.&  B.,  B.N..  Minot,  N.D.  58701 
Shoemake,  W.  D.  (M73),  B.&  B.  Supvr.,  Southern,  Rock  Hill,  S.C.  29710 
Shore,  A.  G.  (A'71),  Ocean  Coatings.  Ltd.,  8530  Osier  St..  Vancouver.  14.  B.C.,  Canada 
Short,  W.  L.  (M'51),  Br.  Mtce.  Engr.,  M.P.,  St.  Louis,  Mo.  63403 
Showalter,  C.  L.  (M73),  Supvr.  Rdwy.  Mtce..  B.N..  Pasco,  Wash.  99301 
Siddon,  W.  (M'69),  Br.  Insp..  LC.G.,  Park  Forest,  111.  60466 
Sielert,  E.  R.,  Sr.  (M'6l),  Gen.  Fore.,  A.T.&  S.F.,  Reading  Kansas  66868 
Simmens,  D.  H.  (M'68),  B.&  B.  Mast.  Carp.,  O.N.,  Englehart,  Ont.,  Canada 
Simons,  J.  L.  (M71),  Div.  Engr.,  C.&  N.W.,  Milwaukee,  Wis.  53225 

Simonsen,  E.  F.  (M'58,  L73),  B.&  B.  Supvr.,  S.I..  P.O.  Box  483,  Sandpoint,  Idaho  83864 
Sinclair,  C.  H.  (M'54),  B.&  B.  Supvr.,  C.&  N.W.,  Huron,  S.D.  57350 
Singer,  E.  W.   (M'23,  L'54),  Ret.  Supvr.  B.&  B.,  N.Y.C.&  S.L.,  6727  Third  Ave.,  North, 

St.  Petersburg,  Fla.  33710 
Slagle,   G.   P.    (M'48,   L'67),   Ret.    Ch.    Carp.,    C.M.S.P.&  P.,    5510    N.    Iroquois,    Ave., 

Milwaukee,  Wis.  53217 
Sliepka,  R.  B.  (M'69),  Des.,  E.J.&  E.,  Joliet,  111.  60434 
Smedley,  V.  N.  (M'65),  Res.  Engr.,  U.P.,  Cheyenne,  Wyo.  82001 
Smith,  C.  E.   (M'U,  L'49),  Ret.  V.P.,  N.Y.N.H.&  H.,  48  Beechwood  Lane,  New  Haven, 

Conn.   06511 
Smith,  E.  L.  (M'52,  L70),  Ret.  Gen.  B.&  B.  Supvr.,  Sou.,  Moselle,  Miss.  39459 
Smith,  H.  C.  (M'67),  Engr.  Insp.,  W.P.,  Paradise,  Calif.  95969 
Smith,  H.  E.   (M'4l,  L'72),  Ret.   Pres.  &  Gen.  Mgr..  G.H.&  H.,   RO.  Box   1242,  Crystal 

Beach,  Texas  77650 
Smith,  J.   (M'43,  L'70),  Ret.  B.&  B.  Supvr.,  S.P.,   1557  Frienza  Ave.,  Sacramento,  CaUf 

95825 
Smith,  J.  H.  (M'73),  Designer,  LC.G.  Chicago.  111.  60605 
Smith,  M.  N.  (M'67),  Asst.  B.&  B.  Supvr.,  S.P.,  Anaheim,  Calif.  92806 
Smith,  N.  E.  (M'66),  Asst.  Ch.  Engr.-Struc,  C.M.S.P.&  P.,  Chicago,  111.  60606 
Smith,  R.  H.  (M'57),  Ch.  Engr.  M/W.,  P.C,  Philadelphia,  Pa.  19104 
Snider,  J.  E.  (M'69),  B.&  B.  Supvr.,  B.N.,  Valparaiso,  Neb.  68065 
Snyder,  R.  E.  (M'6l ),  Plan.  Engr.,  C.&  N.W.,  Chicago,  IH.  60606  v 

Solarte,  H.  (M'63),  Asst.  Engr.  Br.,  C.R.I.&  P.,  Chicago,  111.  60605 
Sorenson,  N.  N.  (M'67),  B.&  B.  Supvr.,  U.P.,  Omaha,  Neb.  68102 
Spencer,  B.  S.  (M'65),  Struc.  Supvr.,  Ontario  Northland,  North  Bay,  Ont.,  Canada 
Spiess,  F.  (M'71),  Est.  C.&  N.W.,  Geneva,  111.  60134 
Spragg,  H.  L  (M'72),  Supvr.  B.&  B.,  D.M.&  I.R.,  Procter,  Minn.  55810 
Stade,  A.  F.  (M'62),  B.&  B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78205 
Starling,  S.  L.  (M'6l),  Mast.  Carp.,  S.C.L.,  Waycross,  Ga.  31501 
Stavenjord,  T.  J.  (M'66),  Asst.  Supvr.  B.&  B.,  B.N.,  Everett,  Wash.  98201 
Stephens,  B.  M.   (M'46,  L'69),  Ret.  Asst.  Gen.  Mgr.,  S.P.,  3622  Blue  Bonnet,  Houston, 

Tex.   77025 
Stephens,  G.  (A'73),  Sales  Engr.,  Conmaco,  Inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 
Stephens,  T.  J.  (M'58),  Asst.  to  Div.  Engr.,  U.P.,  Kansas  City.  Mo.  64132 
Stephenson,  C.  A.  (M'66),  Ch.  Engr.,  Miss.  Export,  Box  337,  Moss  Point,  Miss.  39563 
Stinebaugh,  J.  H.  (M'51),  Supvr.  W.S.  &  Rdwy.  Mach.,  I.C.G.,  Carbondale,  111.  62901 
Stokely,  W.  S.  (M'65) ,  Const.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Stokes,  W.  F.  (M'71),  Bldg.  Insp.,  I.C.G.,  Chicago,  111.  60605 
Stolfus,  J.  R.  (M'72),  Asst.  B.&  B.  Supvr.,  C.&  N.W.,  Oelwein,  Iowa  50662 
Storer,  J.  W.  (A'6l),  V.P.  Osmose  Wood  Preserving  Co.,  4915  Monona  Drive,  Madison, 

Wis.  53716 
Strate,  T.  H.    (M'18,   H'50),   Ret.   Div.    Engr..    C.M.S.P.&  P.,    209    Foothill   Road,    San 

Ysidro,  Calif.  92073 
Sturm,  W.  C.  (M'62),  Sr.  Des.,  E.J.&  E.,  Joliet,  111.  60434 
Sturman,  J.  J.  (M'59),  Des.  &  Const.  Engr.,  P.&  L.E.,  Pittsburgh,  Pa.  15219 
Sullivan,  P.  (M'57),  Supt.  Mtce.  Oper.,  W.P.,  Sacramento,  Calif.  95814 
Sumner,  S.  A.  (M'72),  Designer,  LC.G.,  Chicago,  111.  60605 
Swanson,  W.  C.  (M'63),  Br.  Insp.,  P.C,  Chicago.  111. 
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Sweazy,  J.  R.  (M70),  Asst.  B.&  B.  Supvr.,  S.P.,  El  Paso,  Tex.  79901 
Swift,  R.  W.  (M'72),  Asst.  B.&  B.  Supvr.,  S.P.,  Tucson,  Ariz.  85716 


Tardy,  F.  E.    (M'53,  L73),  Sr.  Asst.  Div.  Engr.,  S.P..  5969  E.  Rosewood.  Tucson.  Ariz. 

85711 
Taylor,  G.  R.  (M'66),  B.&  B.  Supvr.,  S.P.,  Forest  Grove,  Ore.  97116 
Taylor,  M.  E.  (M'67),  Gen.  B.&  B.  Supvr.,  Sou.,  Fayette,  Ala.  35555 
Taylor,  W.  L.    (M'50,  L'67),  Ret.   B.&  B.    Supvr.,    Sou.,   P.O.   Box   217,   Phil  Campbell, 

Ala.   35581 
Termunde,  W.  L.  (M'56),  Engr.  M/W,  B.R.C.C,  Chicago,  111.  60638 
Terrill,  V.  R.  (M72),  Engr.  B.&  B.  &  Const.,  B.&  M.,  N.  Billerica,  Mass.  01862 
Terror,  J.  K.  (M72),  Asst.  B.&  B.  Const.  Supt.,  S.P.,  San  Gabriel,  Ca.  91776 
Tetreault,  L.  J.  (M'36,  L71),  Ret.  B.&  B.,  Fore.,  P.C,  Central  Village,  Conn.  06332 
Thatcher,  C.  H.,  Jr.  (M'58),  Div.  Office  Engr.,  C.&  N.W.,  Boone,  Iowa  50036 
Thelander,  P.  V.  (M'39,  L'59),  Ret.  Asst.  Ch.  Engr.,  C.&  N.W.,  809  N.E.  Conway  Blvd., 

Port  Charlotte,  Fla.  33952 
Thompson,  W.  K.  (M73),  Str.  Insp..  B.&  L.E.,  Greenville,  Pa.  16125 
Throckmorton,  W.   M.    (M'57,   L7I),   Ret.    Consult.    Engr.,   C.R.I.&  P.,    P.O.    Box   565, 

Green  Valley,  Ariz.  85614 
Thum,  W.  A.,  Jr.  (M'6l),  Supvr.  Trk.,  P.C,  Westchester,  Pa.  19380 
Tieman,  G.  A.  (M71),  Designer,  I.C.G.,  Chicago,  111.  60605 
Tieman,  L.  G.  (M71),  Div.  Engr.,  C.&  N.W..  Green  Bay,  Wis.  54303 
Tiesling,  A.  J.  (M'69),  Supvr.  B.&  B.,  C.&  N.W.,  Madison,  Wis.  53701 
Todd,  D.  C.    (M'42,  L'63),  Ret.  Asst.  Engr.,   Penn.,   28   Quartz  Mill   Rd..   .Newark.  Del. 

19711 
Tourtellotte,  E.  B.  (M'47,  L'6l),  Ret.  .\sst.  Div.  Engr.,  B.&  M.,  61  James  St.,  Greenfield, 

Mass.   01301 


Assure  lower  maintenance  costs,  better  performance  with 

Texaco 

Railroad  Lubricants 

and  Systematic 

Engineering 

Service 

[texaco] 

New  York  •  Atlanta  •  Chicago  •  Minneapolis  •  St.  Louis  •  San  Francisco 
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Trulove,  J.  D.  (M'45,  L71),  Ret.  B.&  B.  Supvr.,  S.P.,  Sacramento,  Calif.  95816 

Tucker,  N.  R.    (M'39,   L'59),   Ret.   Asst.   Div.   Engr.,   T.&  N.O.,   c/o   Div.    Engr.,    S.P., 

Grand  Central  Station,  Houston,  Tex.  77002 
Turner,  D.  G.  (M73),  Br.  Insp..  M.P.,  Little  Rock,  Ark.  72201 
Tustin,  E.  O.  (M'62),  Supvr.  B.&  B.,  I. CO.,  Glenwood,  111.  60425 
Tustin,  W.  S.  (M71),  Clear.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Tyckoson,  E.  G.   (M'54,  L'68),  Ret.  Ch.  Carp.,  C.M.S.P.&  P.,  2517  N.  Lawndale  Ave., 

Chicago,  111.  60647 
Tyler,  W.  R.  (M'59),  Des.  Engr.,  U.P.,  Salt  Lake  City,  Utah  84101 
Tysinger,  C.  L.  (M71),  Asst.  Engr.  Const.,  Clinchfield,  Ervvin,  Tenn.  37650 
Tyson,  R.  L.  (M'66),  Supvr.  B.&  B.  Sys.,  R.F.&  P.,  Fredericksburg,  Va.  22401 

u 

Uhrich,  R.  H.  (M'67),  Dist.  Engr.,  U.P.,  Omaha,  Neb.  68102 


VanScoyoc,  L.  (M'60) ,  Assoc.  Arch.,  I.C.G.,  Chicago.  111.  60605 

Viehweg,  P.  F.  (M'60),  Des.,  E.J.&  E.,  Johet,  111.  60434 

Vogt,  A.  C.  (M73),  Rdm.,  U.P..  North  Plate,  Nebr.  69101 

Von   Behren,    G.    (M'56,    L70),    Ret.    Asst.    Supvr.    Struc,    P.C,    6015    Burgess    Ave., 

Baltimore,  Md.  21214 
Voorhees,  J.  H.    (A70),  V.P.-Gen.   Supt.,   The   Penetryn   System,   38399   Pelton  Road, 

Willoughby,  Ohio  44094 


w 

Wachter,  C.  E.  (M'57,  L71),  Ret.  B.&  B.  Mast.,  C.N.,   1470  Ayre  Ave.,  Kelowna,  B.C., 

Canada 
Wagnon,  R.  N.  (M'67),  Asst.  Ch.  Engr.,  M.K.T.,  Denison,  Tex.  75020 
Waisanen,  R.  M.  (M'63),  Asst.  Arch.  Engr.,  C.&  N.W.,  Chicago,  111.  60606 
Walker,  A.  C,  Jr.  (M'67),  Supvr.  B.&  B.,  N.&  W.,  Crewe,  Va.  23930 
Wall,  R.  (M'48,  L'70),  Ret.  B.&  B.  Supvr.,  Sou.,  Rt.  4,  Box  21  G,  Selma,  Ala.  36701 
Walsh,  R.  H.   (A'73),  Vice  Pres. -Sales,  Cleveland  Fi'og  &  Crossing  Co.,  6917  Bessemer, 

Cleveland,  Ohio  44127 
Wammel,  K.  L.  (M'72),  Str.  Design.,  S.P.,  Houston,  Texas  77002 
Wang,  A.  B.  (M'50,  L'53),  Ret.  Supvr.  B.&  B.,  Monon,  303  Murphy  St.,  Lafayette,  Ind. 

47905 
Warfel,  G.  E.  (M'70),  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Warfield,  H.,  Jr    (M'52,  L'66),   Ret.   Insp.   M.   of   W.,   Penn.,   RED   4,  Box   304,   New 

Brunswick,  N.J.  08902 
Warfield,  W.  B.  (M'51,  L'70),  Ret.  Mat.  &  Eqpt.  Engr.,  P.C,  61  Burkleigh  Road,  Balti- 
more, Md.  21204 
Watkins,  A.  B.  (M'60),  B.&  B.  Supvr.,  Sou.,  Birmingham,  Ala.  35203 
Weaver,  W.  R.  (M'51),  Ch.  Mech.  Off.  &  Ch.  Engr.,  P.&  S.,  Brookville,  Pa.  15825 
Weber,  J.  W.    (A'71),   Sr.   Trans.   Engr.,    Portland   Cement   Association,   Old   Orchard 

Road,  Skokie,  111.  60076 
Weiss,  W.  E.    (A'65),  Asst.  Mgr.,  Pettibone  Corp.,   141    W.  Jackson  Blvd.,  Chicago,   111. 

60604 
Weller,  M.  E.  (M'62),Sr.  Proj.  Engr.,  E.J.&  E.,  Joliet,  111.  60434 
Weller,  R.  C.  (M'57),  Area  Engr.,  C.N.R.,  Toronto,  Ont,  Canada 
Werner,  R.  J.  (M'71),  Asst.  Gen.  Fore.  B.&  B.,  A.T.&  S.F.,  Newton,  Kan.  67114 
Westerman,  C.  J.  (M'62),  B.&  B.  Supvr.,  S.P..  Sacramento,  Ca.  95842 
Weyher,  R.  C.    (A'64),  Pres.  &  Gen.  Mgr.,   Associated   Allied   Industries   Inc.,   5151    N. 

32nd  St.,  Milwaukee,  "Wis.  53209 
Wheeler,   R.   F.    (A'74),   Vice    Pres.    Mktg.,    Dixon-Spencer    Ltd.,   6-1145    Bellamy    Rd., 

Scarborough.  Ont.,  Canada. 
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CORPORATION 


EXPERIENCED  SPECIALISTS  IN 

THE  REPAIRS  OF 

RAILROAD  STRUCTURES 


FOUNDATIONS,  UNDERPINNING  AND  INVESTIGATIONS 
AUGERCAST.*  Piles  -  placed  without  vibration 

•  For  new  foundations  and  underpinning 

•  Retaining  wall  piles.  Low  headroom  piles 

•  Tie-back  anchoring  system  for  excavations 

•  Tension  piles  and  anchors 

PRESSURE  GROUTING 

•  BAGPIPE  ■  *  Groutainer,„  inflatable  forming  system 

•  Soil  stabilization  for  arresting  settlement  of  structures 

•  FIRM-UP  .  chemical  grouting  for  consolidating  soils 

•  Consolidating  masonry  bridge  abutments  and  piers 


CONCRETE  AND  MASONRY  STRUCTURAL 
REPAIRS 

•  Bridges,  dams,  power  plants  and  dry  docks 

•  Scour  repairs 

•  Tunnel  lining  repairs 


PREPLACED  AGGREGATE  CONCRETE  (PAC) 

•  Cofferdam  seals 

•  Underwater  repairs,  piers  and  abutments 

•  High  density  concrete  for  shielding 

•  Concrete  and  masonry  structural  repairs 


•  Repairs  to  precast,  concrete,  wood  and  steel  piles      •  Underwater  concrete 


ONE-SOURCE  MARINE  SERVICES 


•  Inspections  above  and  below  water 

•  Engineering  reports  of  inspections 

•  Staff  of  experienced  divers  to  perform 
corrective  repairs 


i  Submit  budget  or  firm  quotes 

I  Complete  the  work  based  on  findings  or  at  the 

direction  of  Owner's  engineering  department 

or  consultant 


•  Covered  bv  U    S 


P.  O.  BOX  155 


BRECKSVILLE.  OHIO  44141 


PHONE    216/659-3141 


ATLANTA  •  BALTIMORE  •  CHICAGO  •  DETROIT  •  FT.  LAUDERDALE  •  HOUSTON  •  JACKSONVILLE 
MINNEAPOLIS  •  OMAHA  •  SEATTLE  •  TORONTO 

AFFILIATES:  LEE  TURZILLO  CONTRACTING  CO.      •     AUGERCAST  PILE  &  FOUNDATION  COMPANY 
TURZILLO  CONTRACTING  LTD.  ,' 
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White,  E.  K.  (M'6l),  Asst.  Supvr.  B.&  B.,  C.&  N.W.,  St.  Paul,  Minn.  55101 

White,  L.  H.  (M'46,  L'66),  Ret.  B.&  B.  Supvr.,  I.C.  730  N.  Jackson,  Apt.   1.  Brookhaven, 

Mass.   39601 
White,   S.    (M'42,  L'68),   Ret.   Gen.    B.&  B.    Supvr..    S.P.,    1195    Cornell   Ave..    Berkeley, 

Calif.   94706 
Whitehead,  D.  E.  (M'71),  B.&  B.  Supvr.,  C.&  N.W.,  Hampton,  Iowa  50441 
Whitehouse,  B.  M.  (M'27,  L'56),  Ret.  Ch.  Fire  Insp.,  C.&  N.W.,  3596  Middlebury  Ave., 

Las  Vegas,  Nev.  89109 
Whitlock,   J.   O.    (A71),    Pres.,   Midwest    Pretressed    Concrete    Co..    2742    S.    Sixth    St. 

Springfield.  111.  62705 
Whitlock,  W.  (M'69),  Asst.  Gen.  Fore.,  A.T.&  S.F.,  Fort  Worth,  Tex.  76102 
Whitney,  N.  E.,  Jr.,  (M*66),  Asst.  Br.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Whitten,  P.  F.  (M73),  B.&  B.  Gen.  Fore.  U.P.,  Nampa.  Idaho  83651 
Wiemer,  H.  C.  (M'57),  Asst.  B.&  B.  Engr.,  B.N.,  Seattle,  Wash.  98108 
Wik,  R.  E.  (M71),  B.&  B.  Engr.,  B.N.,  Milwaukie,  Ore.  97222 
Wikiund,  W.  W.  (M'55),  Supvr.  B.&  B.,  B.N.,  Spokane,  Wash.  99205 
Wilbur,  W.  (M'68),  Br.  Engr.,  C.&  N.W.,  Chicago,  111.  60606 
Wilkins,  V.  M.  (M73),  Map  Draftsman,  E.J.&  E.,  Joliet,  111.  60432 
Williams,  C.  B.   (A'54),  Pres.,  Ever  Tight  Bolt  Assembly  Co.,  33  Kiewit  Plaza,  Omaha 

Neb.  68131 
Williams,  D.  R.  (M'56),  B.&  B.  Supvr.,  C.&  E.I.,  Salem,  111.  62881 
Williams,  J.  M  .(M'63),  B.&  B.  Supvr.,  E.J.&  E.,  Gary,  Ind.  46401 
Williams,  J.  R.  (M'59) ,  Engr.  Br.,  C.R.I.&  P.,  Chicago,  III.  60605 
Williams,  R.  (M72),  .A.sst.  B.&  B.  Supvr.,  Sou.,  Smithville,  Ga.  31787 
Williamson,  H.  M.  (M'60),  Ch.  Engr.  Sys.,  S.P.,  San  Francisco,  Calif.  94105 
Wilson,  H.  M.   (A'53),  V.P.,  F.K.  Ketler  Company,  327  So.   LaSalle  St.,  Chicago,  111 

60605 
Wilson,  W.  C.  (A'51),  Pres.,  Southeastern  Railway  Supply  Co.,  P.O.  Box  270,  .\rlington 

Va.   22210 
Wilson,  W.  T.  (M'65),  B.&  B.  Supvr.,  C.R.I.&  P.,  Little  Rock,  Ark.  72205 
Wingerson,   C.    (A'54,  L'69),   Ry-    Sis.    Engr..    Screw   &   Bolt   Div.    of   Modulus   Corp. 

McKinley  St.,  Pittsburgh,  Pa.  15210 
Winkelhaus,  L.  C.   (M'34,  H'63),  Ret.  Asst.  Arch.  Engr.,  C.&  N.W.,  6921   Oriole  Ave. 

Chicago,  111.  60631 
Wohlschlaeger,  M.  A.    (M'58,  L72),  Ret..  Engr.  Gr.  Sep.,  M.P.,  9624  Cherryfield  Dr. 

St.  Louis,  Mo.  63136 
Wold,  O.  R.  (M'57),  B.&  B.  Supvr.,  B.N.,  Portland,  Ore.  97204 
Wood,  A.  J.   (A'67),  .A-ssociate,  Westenhoff  and  Novick,   Inc..   222   W.  Adams.  Chicago 

111.   60606 
Wood,  R.  E.  (M'54,  L'73),  Ret.  Supvr.  B.&  B..  B.N..  1515  .\rthur  St..  #4.  Klamath  Falk 

Ore.  97601 
Woolford,  F.  R.   (M'50,  L'66),  Ret.  Ch.   Engr.,  W.P.,  24  Josepha  .A.ve.,  San  Francisco 

Calif.  94132 
Worden,  R.  K.  (M'54),  Gen.  Fore.  B.&  B.&  W.S.,  A.T.&  S.F.,  Fort  Worth,  Tex.  76102 
Worley,  B.  J.  (M'71),  V.P.  &  Ch.  Engr.,  C.M.St.P.&  P..  Chicago,  111.  60606 


Yaw,  D.  W.  (M'51,  L'69),  Ret.  Mast.  Carp.,  E.L.,  69  Wade  Ave.,  Buffalo,  N.Y.  14214 
Yewell,  J.  E.    (M'4l,  L'58),  Ret.  Ch.  Engr.,  B.&  L.E.,  32  Second  Ave.,  Greenville,  Pa 

16125 
Yorke,  E.  J.  (M'72),  Term.  B.&  B.  Fore.,  O.N.,  North  Bay,  Ont,  Canada 


Zapfe,  E.  J.  (M'52,  L'65),  Ret.  Asst.  Ch.  Engr.  &  Supt.  B.&  B.,  G.B.&  W.,  2510  Martha 

St.,  Green  Bay,  Wis.  54301 
Zeleznikar,  J.  (M'73),  Mgr.  Str.  Engr..  D.M.&  I.R..  Duluth.  Minn.  55802 


Advertisement 


14-; 


gan^^ 


fr||fii«« 


i*^^ 


mde 


Wires  and  Fluxes  for 
Submerged  Arc  Welding 
of  Bridge  Steel 


10  wire  and  flux  combinations  for  welding 
of  A36  and  A441  steel 

2  combinations  for  A588  steel 

3  combinations  for  A514  steel 
2  new  free-peeling  fluxes  for  welding  over 
rust  and  scale 


All  LINDE  wires  and  fluxes  for  submerged  arc  welding  of  bridge 
steels  are  made  in  Union  Carbide  owned  and  operated  plants  in  the 
U.S.  We  can  provide  certification  that  they  conform  to  applicable 
Federal  Highway  Administration  codes  and  AWS  specifications. 

For  more  information,  contact  any  Linde  sales  office,  or  write  to 
Union  Carbide  Corporation,  Linde  Division,  270  Park  Avenue, 
New  York,  N.Y.  10017.  ^ 


UNION 
CARBIDE 


WELDING 
PRODUCTS 


"Linde"  is  a  registered  trade  rnarl<  of  Union  Carbide  Corporation. 


MEMBERSHIP   BY  ROADS 

^Indicates  Junior  Member 


Moore,  R.  M. 


Alaska 
Stavenjord,  R.  U. 


Coventry,  K.  J. 


Algoma  Central 


Burns,  F.  M. 


Ann  Arbor 

Hogg,  A.  J. 


Arnold,  L.  K. 
Autrey,  W.  S. 
Beeder,  R.  H.  (Ret.) 
Brechmann.  D.  R.,  Sr. 
Burris.  H.  A. 
Byers,  W.  G. 
Che\alier,  D.  O. 
Clark,  W.  H. 
Cook,  J.  C,  Jr. 
Corbett,  R.  K. 
Dahlberg,  A.  R. 
Davis,  L.  M. 
Gipson,  C.  G. 


Atchison,  Topeka  &  Santa 
Hamilton,  W.  A. 
Harris,  L.  C. 
Heinlen,  R.  H.   (Ret.) 
Hvma.  W.  R. 
Her,  F.  C. 
Irby,  C.  E. 
Johnson,  W.  E. 
King,  B.  J. 
Langham,  L.  D. 
Lawson,  W.  W. 
Martens.  W.  F.   (Ret.) 
Mascorro.  F.  F. 


Fe 

Matt,  A. 
McKanna,  A.  D. 
Parrish,  O.  S. 
Pritchard,  B.  L.  (Ret. 
Ralston,  C.  A. 
Rees,  F.  L. 
Releford.  C.  R. 
Sells,  G.  N. 
Sielert,  E.  R. 
Whitlock,  W. 
Werner,  R.  J. 
Worden.  R.  K. 


Davis.  D.  R. 


Atlanta  &  St.  Andrews  Bay 


Phelps,  C.  E. 


Atlanta  &  West  Point — Western  Ry. 
of  Alabama — Georgia 

Phelps,  C.  E.,  Jr. 


Anthony,  O.  D. 


Bangor  &  Aroostook 


Hillman,  A.  B.  (Ret. 


Belt  Railway  Co.  of  Chicago 

Termunde,  W.  L. 


Diersen,  L.  M. 
Dobranetski,  E.  B. 
Foreman,  J.  E.,  Jr. 
Greece,  E.  F. 


Bessemer  &  Lake  Erie 
Hunter,  A.  L. 
McMaster,  R.  C. 
Packard,  L.  D. 


Ridgeway,  J.  J. 
Thompson.  W.  K. 
Yewell,  J.  E.  (Ret.) 


Nichols,  E.  F. 


Birmingham  Southern 


Benson,  O.  C.  fRet.) 
Terrill,  V.  R. 


Boston  &  Maine 

Tourtellote,  E.  F.  (Ret.) 


Pierce,  C.  D. 
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We  build  mare 

railroad  bridges  than 

anybody. 

And  we've  been  doing  it  longer. 

Since  the  turn  of  the  century,  American 
Bridge  has  been  building  for  the  nation's  rail- 
roads. (And,  through  predecessor  companies 
since  long  before  the  Civil  War.) 

We  have  unmatched  know-how,  equip- 
ment and  personnel  to  handle  your  jobs  with 
absolute  minimum  interruption  of  traffic. 

For  any  new  bridge,  re- 
placement or  repair  needs,  dis- 
cuss them  first  with  American 
Bridge.  Just  call  or  write  our 
nearest  office. 
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Aure,  T. 
Bickham,  D.  O. 
Cramer,  F.  H.  (Ret.) 
Davidson,  J.  W. 
Graham,  E.  A. 
Gustafson,  J.  A. 
Hemstad,  B.   (Ret.) 
Hood,  G.  D. 
Kahl,  F.  B. 
Kuklok,  A.  F. 


Burlington  Northern,  Inc. 

(Incl.  C&S— FtW&D) 

Larson,  W.  R. 
Lees,  H.  M.,  Jr. 
Lorentzsen,  N.  M. 
Marshall,  J.  A. 
McCoy,  D.  E. 
Oest,  W.  C.  (Ret.) 
Patterson,  C.  C. 
Pearson,  A.  H.  (Ret.) 
Presthus,  E.  J. 
Sartore,  D.  V. 


Seley,  L.  L. 
Shelton,  F.  E. 
Shirk,  O.  H. 
Showalter,  C.  L. 
Snider,  J.  E. 
Wiemer,  H.  C. 
Wik,  R.  E. 
Wiklund,  W.  W. 
Wold,  O.  R. 
Wood,  R.  E.  (Ret.) 


Brice,  W.  T.  (Ret.) 
Brownlee,  W.  R. 
Campbell,  L.  H. 
Cunningham,  N.  A. 
Curry,  M.  V. 
Frederick,  G.  R. 


Canadian  National 

(Incl.   GTW— CV) 

Frost,  L.  M.  (Ret.),  (GTW)  Makarowski,  A. 

Jacobs,  T.  F.  Nylund,  K.  O. 

Langevin,  R.  J.  Scott,  G.  E. 

Laton,  L.  Wachter,  C.  E.  (Ret. 

Lundgren,  H.  M.  Weller,  R.  C. 


Lord,  H.  T.  (Ret.) 


Davis,  D.  W. 


Canadian  Pacific 


Canton 


Central  of  Georgia 


Benson,  G.  W.   (Ret.-Hon.)       Edwards,  J.  W. 


Acs,  J.  S. 
Bell,  D.  V.  (Ret.) 
Boehling,  H.  A.,  Jr. 
Brashares.  R.  E. 
Brescia.  D. 


Chessie  System 

(Incl.  B&OCT) 

Buckmaster,  W.  A.  (Ret.) 

Christian,  J.  E. 

Curie,  H.  W.  (Ret.-Hon.) 

Diehl,  C.  M. 

Geyer,  C.  J.  (Ret.) 


Harlow,  H.  M.  (Ret.) 
Hubbard,  M.  J.  (Ret.) 
Hutcheson,  F.  W.  (Ret.) 
Hutcheson,  W.  A.   (Ret.) 
Koehler,  P.  L.  (Ret.) 


Baker,  R.  C.  (Ret.) 


Chicago  &  Eastern  Illinois 

Moore,  I.  A.  (Ret.)  Williams,  D.  R. 


Hawley,  I.  H. 


Chicago  &  Illinois  Midland 

Pearson,  R.  E.  Peterson,  N.  W.   (Ret.) 


Advertisement 
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Chicago  &  North  Western 


Acker,  H.  E. 
Andrews,  D.  J. 
Armstrong,  W.  F. 
Babcock,  D.  L.   (Ret.) 
Barnes,  J.  A. 
Barsema,  M. 
Beatty,  A.  G. 
Brookins,  R.  C. 
Budzenski,  F.  N.   (Ret.) 
Butterfield,  S.  E. 
Christensen,  M.  G. 
Christensen,  R.  J. 
Clark,  A. 

Golvin,  A.  A.   (Ret.) 
Crouch,  W.  C. 
Decker,  H.  H.  (Ret.) 
Duchac,  J.  C.  (Ret.) 
Enger,  E.  M.  (Ret.) 
Gueller,  D.  H. 


Hillman,  A.  B.  (Ret.) 


Hoveland,  J.  D. 
Huffman,  W.  H. 
Iwinski,  J.  R. 
Jennings,  T.  R. 
Krebs,  A.  T. 
Lawton,  R.  R. 
Link,  G.  F. 
Linn,  G.  A.   (Ret) 
Lodeski,  J.  B. 
Meyers,  B.  R.   (Ret.) 
Nelson,  R.  D. 
Niemeyer,  T.  M. 
Oakleaf,  D.  E. 
Olson,  O.  D. 
Packard,  B.  G.  (Ret. 
Perrier,  J.  L. 
Piklapp,  R.  M. 
Sathre,  C.  O.  (Ret.) 
Schavet,  A.  J. 


Scott,  W.  D. 
Ret.)  Sherman,  V.  T. 

Simons,  J.  L. 
Sinclair,  C.  H. 
Snyder,  R.  E. 
Spiess,  F. 
Stolfus,  J.  R. 
Thatcher,  C.  H.,  Jr. 
Thelander,  P.  V.  (Ret.) 
Tieman,  L.  G. 
Tiesling,  A.  J, 
Waisanen,  R.  M. 
White,  E.  K. 
Whitehead,  D.  E. 
Whitehouse,  B.  M.  (Ret.) 
Wilbur,  W. 
Winkelhaus,  L.  C. 
(Ret.-Hon.) 


Chicago  &  Western  Indiana 

Murray,  D.  J. 


it's  more  than 
just  a  toilet... 


Write: 

Transportation 
Systems  Division 
Vapor  Corporation 
6420  W.  Howard  St. 
Chicago,  Illinois  60648 

In  Canada, 

Vapor  Canada  Limited 

—Montreal 


CORPORATION 


Vapor  Newmatic  Toilets 
are  not  ordinary  toilets; 
they're  self-contained 
sanitation  systems  engi- 
neered to  meet  railroad 
requirements  for  low 
operating  and  main- 
tenance costs. 

Completely  pneumatic, 
with  only  one  moving 
part,  a  unique  diaphragm 
stroke  pump— for  the 
utmost  in  simplicity. 
Performance-proven  in 
years  of  public  trans- 
portation service. 

Ask  for  an  on-the-spot 
demonstration  and  de- 
tailed information  from 
your  Vapor  salesman. 
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Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Blake,  V. 
Boeser,  G.  F. 
Burch,  E.  E.  (Ret.) 
Casperson,  D.  F. 
Celander.  H.  W.  (Ret.) 
Christianson,  H.  B.  (Ret.) 
Denz,  O.  C. 
Doherty,  G.  D. 
Duquaine,  D.  J. 


Budzileni,  J. 
Hutton,  J.  R. 
Markvaldas.  T.  E. 


Cassell.  H.  L. 


Hoadlev.  D.  E. 


Engman,  V.  E.  (Ret.) 
Hornig,  F.  F.  (Ret.) 
Johnson,  B.  O.  (Ret.) 
Johnson,  R.  W.   (Ret.) 
Kvenberg,  S.  E.   (Ret.) 
Lucas,  H.  F.  (Ret.) 
Lund,  C.  R. 
Lund,  C.  V.  (Ret.) 


McGrew,  F.  O.  (Ret.) 
Ostrom,  W.  D. 
Schrab,  H.  E 
Slagle,  G.  P.  (Ret.) 
Smith,  N.  E. 

Strate,  T.  H.  (Ret.-Hon.) 
Tyckoson,  E.  G.  (Ret.) 
Worley,  B.  J. 


Chicago,  Rock  Island  &  Pacific 


Monahan,  E  L. 

Solarte,  H. 

Throckmorton,  W.  B.   (Ret.' 

Clinchfield 

Salmon,  J.  M.,  Jr.  (Ret.) 

Delaware  &  Hudson 


WilHams,  J.  R. 
Wilson,  W.  T. 


Tysinger,  G.  L. 


Brenton,  G.  W. 


Burns,  F.  M. 


Denver  &  Rio  Grande  Western 

Detroit,  Toledo  &  Ironton 

Hynes,  E.  J.  Marks,  E.  L. 


Burelson,  H.  S. 
Gabelman,  P.  D. 


Duluth,  Missabe  &  Iron  Range 

Rhode,  R.  B.  Zeleznikar,  J. 

Spragg,  H.  L 


Hopkins,  J.  M. 
Hoyt,  A.  C.  (Ret.) 
Johnson,  A.  C.  (Ret.) 
LaBeau,  J.  A. 
Lokotzke,  G.  P.  (Ret.) 
Marlow,  M.  J. 


Elgin,  Joliet  &  Eastern 


Martyn,  G.  W. 
Mateer,  W.  G. 
Meditz,  A.  B. 
Miller,  V.  K. 
Nelson,  H.  F. 
Schramm,  T. 


Ret.) 


Sliepka,  R.  B. 
Sturm,  W.  C. 
Viehweg,  P.  F. 
Weller,  M.  E. 
Wilkins,  V.  M. 
Williams,  J.  M. 


Erie  Lackawanna 
Chamberlain,  P.  C.   (Ret.)        Jess,  G.  Yaw,  D.  W.   (Ret.) 


Frederick,  E.  R. 


Florida  East  Coast 


Galveston,  Houston  &  Henderson 


Smith,  H.  E.   (Ret.; 


Professional  Services  Directory 


153 


MICHAEL    BAKER,    JR.,    INC. 

ENGINEERS   -   PLANNERS   -  SURVEYORS 


TOTAL 

ENGINEERING   SERVICES 

BEAVER,    PA.    -JACKSON,    MISS.    -SEATTLE,    WASH. 
(Other  Offices   in   U-   S.   and  Overseas) 


•  k 

ALFRED    BENESCH    8     COMPANY 

Consulting  Engineers 

Br 

dges  ,  Buildings,  Hi  g  hways  8   Special   Structures 

Desig  n  -  Investigation  -  Re  ports  -  Construct  i  on  Supervision             11 

233   N 

Michigan  Ave.                                                         Chicago,  III.   60601 

RMBOOKER 

&ASSOCIATES,INC. 

engineers 


architects 


planners 


1139  olive  street 
st.louis,  missouri  63101 
lexington,  Kentucky 
fort  worth,  texas 


CONSULTING  ENGINEERS 

PLANNERS 

ARCHITECTS 


SAL  IN  A,  KANSAS 


Pollution  Control  —  Industrial  Waste  Treat- 
ment —  Storm  Water  Treatment  —  Aerial 
PInotogrammetry  —  Bridges  —  Structures  — 
Foundations  —  Solid  Waste  Disposal 

KANSAS  CITY,  MISSOURI 


Cayuga  Construction  Corporation 

Conffocfors   and   Engineers 
100   Church   Street,   New   York,   N.   Y.    10007 


CLARK,  DIETZ  &  ASSOCIATES-ENGINEERS,  INC. 

Consulting   Engineers 

Bridges,   Structures,   Foundations  &   Environmental    Engineering 


211    N.   Race   St.,   Urbana,    III.  61801 
500  West  First  St.,  Sanford,  Fla.  32771 


161    Jefferson   Ave.,   Memphis,   Tenn.   38103 
201    Barnett   Building,  Jackson,  Miss.  39201 
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COWIN  &  COMPANY 

INC. 

Mining  Engineers  and  Contractors 

Phone   205-786-3416 

1    South   West   18th   Street 

BIRMINGHAM,  ALABAMA  35211 

TUNNELS- 
CONSTRUCTION,  REPAIR,  ENLARGEMENT, 
CONSULTING 


DALTON  •  UALTOlSi  *  JA'Ti^lM  •  NEWPORT 

Transportation  Engin^tltijl 

CleveJand 

Baltimore 

Environmental  Impact  SlatetMienl^ 

Akron 

Erie 

Building  Design  and  Engineering 

Bethesda 

Columbus 

Comprehensive  Planning  Services 

Miami 

Dayton 

Environmental  Engineering 

New  York 

Falls  Church 

The  De  Leuw,  Gather  Organization  consi 

165  W.  WACKER  DRIVE  •  CHICAGO  60601 


SUBWAYS  .  RAILROADS  •  PUBLIC  TRANSIT  •  TRAFFIC  •  PARKIMG  ■  HIGHWAYS  •  BRIDGES 

PORT  DEVELOPMENT .  AIRPORTS  •  COMMUNITY  PLANNING  •  URBAN  RENEWAL 

MUNICIPAL  WORKS  •  INDUSTRIAL  BUILDINGS  •  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING 


ATLANTA  •  BOSTON  •  BUFFALO  •  NEWARK  •  NEW  YORK  •  OKLAHOMA  CITY 
PHILADELPHIA  •   SAN  FRANCISCO  •   SEATTLE   •   WASHINGTON,  D.C. 


DESIGNERS   AND   MANUFACTURERS 

OF  OPERATING   MACHINERY   FOR 

MOVABLE  BRIDGES.    LOCKS,    GATES. 

DREDGES.    ETC 


EAKLE 


ENGINEERING 

BRIDGE   INSPECTIONS 

BRIDGE   REPAIRS 

MACHINERY 


THE   EARLE   GEAR  AND   MACHINE   COMPANY 

4707  Stenton  Ave.,  Phila.,  Pa.  19144 


215-842-2700 
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THE   ELLINGTON  MILLER  COMPANY 

General  Contractors 

Railroad  and  Industrial  Buildings 
59   E.   Van    Buren   Street  Phone    (312)   427-9430  Chicago,    Illinois   60605 


GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC. 

CONSULTING   ENGINEERS 
Harrisburg,  Pa. 


foodkind 
ODea,Inc. 

ENGINEERS 
PLANNERS 


RAILROADS  •  RAIL  FACILITIES  •  BRIDGES 
PLANNING  •  DESIGN  •  INSPECTION 

1366  Clifton  Avenue,  Clifton,  N.J. 
New  York  •   Hamden,  Conn. 


HARDESTY 

& 

HANOVER 

Consu/f/ng   Eng 

Ineers 

BRIDGES— FIXED   AND 

MOVABLE 

HIGHWAYS  AND   RAILWAYS    • 

SPECIAL  STRUCTURES 

Design,  Resident 

Inspecti 

on.  Valuation 

101 

Pork   Avenue 

New   York,    N.  Y. 

10017 

HAZELET  &  ERDAL 

Consulting  Engineers 

Fixed  &  Movable  Bridges  —  Design         Investigations 

150   S.   Wacker   Drive,    Chicago,    III.    60606 
Louisville  Cincinnati  Washington 


Reports 


"HYDRO   CONDUIT   CORPORATION  ' 

PRESTRESSED  CONCRETE  DIVISION 

P.O.   Box   1609 

Albuquerque,   N.M.   87103 

SUPPLIER  OF   PRESTRESSED  CONCRETE 

BRIDGE  SLABS,   GIRDERS  &   PILING 
TO  AMERICAN  RAILROADS  SINCE  1958 
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F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE   ON    FIXED   OR 
MOVABLE   SPANS 

Repair   or   Replacement   of   Bearings   and   Operating   Machinery 

Reboring    Pin    Holes   and    Pin    Replacement 

Eyebar  Tension   Adjustment 

327  So.  LaSalle  St.  Chicago,   III.  60604 


MODJESKI    AND    MASTERS 

Consulting  Engineers 

Bridges,  Structures  and  Foundations 
Mass  Transportation  &  Port  Facilities 

Design 
Supervision  of  Construction 
Inspection  of  Physical  Condition 

P.O.    Box   2345,   Harrisburg,   Pa. 
1055  St.  Charles  Ave.,   New  Orleans,   La. 


JOHN  H.   MOON  &  SONS 

BRIDGE  CONTRACTORS 
& 

MADISON  MATERIALS   COMPANY 

PRESTRESS  MANUFACTURERS 

P.   O.   Box   156 

Ridgeland,   Mississippi 

Tel.  601-856-2031 


<s» 


PARSONS,   BRINCKERHOFF,  QUADE  &  DOUGLAS 

ENGINEERS     •      DESIGNERS     •     PLANNER 

One    Penn    Plaza    250   West   34    St.    New    York    10001 

Boston,  Denver,  Honolulu,  Son  Francisco,  Atlanta 
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RAILWAY  TECHNIQUES,  INC. 

JOHN    E.   SCROGGS,    President 
Consultants  Suppliers 

3316   Broadway  Kansas   City,   Mo.    64111 


RICHARDSON,   GORDON  AND  ASSOCIATES 

CONSULTING   ENGINEERS 


Railroads 
Highways    - 


Bridges  —  Transit 
Industrial    Structures 


3  Gateway  Center,   Pittsburgh,   Pa.    15222 
3  Penn   Center  Plaza,   Philadelphia,   Pa.   19102 


RILEY,  PARK,  HAYDEN  &  ASSOCIATES,  INC. 

Consulting  Engineers 


(404)  577-5600 


Highways,    Railroads,    Industrial    Parks, 

Property    Mapping,    Photogrammetry 

Structural,    Field   Survey   Services 

Atlanta,   Georgia   30303 


136  Marietta  Street  N.W. 


SVERDRUP  &  PARCEL  AND  ASSOCIATES,  INC. 

800  North  Twelfth  Boulevard    •    St.  Louis,  Missouri 
Engineers  /  Architects  /  Planners 

Boston  •  Charleston  •  Gainesville  •  Jacksonville 

Nashville  •  New  York 

Phoenix  •  San  Francisco  •  Seattle  •  Washington  D.C. 


\r^ 

URBAN     ENGINEERS,     INC.                     Ph:la.,  Pa.          Erie,  Pa. 

O 

Buffalo,  N.Y.         Camden,  N.J. 
Consultants                                                     ,               ... 
.               ,   ,,     .                                                Lagos,   Nigeria 
Planning   and   Design 

•   Rapid 

transit          •    Railroads          •   Highways          •   Airports          •    Bridscs^       •   StnuUnes 
Roadway— terminal^station    Facilities— Environmental    Impact    Studies 
Civil,    Structural,   Highway,   Transit,   Architecture 

Mehanical,    Electrical   and    Construction    Management 

Vlf 


WESTENHOFF  &  NOVICK,  INC. 

Consulting  Engineers 

Urban  Transportation  Systems 

Railroads   —    Bridge^   —   Buildings 

Soil  Mechanics    —    V/aterfront  Structures 

Planning   —   Design  —    Inspection 

222  W.  Adams  St.,  Chicago  60606 

NEW  YORK  LATIN    AMERICA  WASHINGTON,   D.C. 
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Zapfe,  E.  J.  (Ret. 


Rapier,  L.  F.  (Ret.; 


Beringer,  M.  A.  (Ret.) 
Block,  M.  (Ret.) 
Johnson,  E.  A.   (Ret.) 


.\riss,  A.  M. 
Badaukis,  C.  T.,  Jr. 
Bechly,  D.  S. 
Briscoe,  P.  P. 
Buss,  G. 

Cantrell,  C.  F.,  Jr. 
Chamraz,  G.  J. 
Cooper,  S.  A. 
Dewey,  M.  L. 
Diamond.  S.  H. 
Dudich,  A. 
Erskine,  J.  A. 
Fancher,  D.  F. 
Fancher,  D.  F.,  Jr. 
Fatani.  S.  H. 


Bartling.  W.  R. 


Mathias,  H.  O. 


Carver,  H.  H. 


Raver,  H.  E.  (Ret.) 


Fite,  G.  C. 


Brown,  J.  D.,  Jr. 
Force,  R.  D. 


Born,  J.  O. 
Dixon,  C.  E. 


Stephenson,  C.  A. 
Gardner,  W.  E. 


Directory 
Green  Bay  &  Western 

Gulf,  Mobile  &  Ohio 


Illinois  Central 

Kubly,  I.  J.  (Ret.) 
Leach,  A.  L.  (Ret.) 
Mottier,  C.  H.  (Ret.-Hon.) 

Illinois  Central  Gulf 

Golem,  G.  G.  (Ret.) 
Hellweg,  R.  D. 
Helm,  J.  M. 
Julius,  H.  R. 
Lewis,  D.  J. 
Little,  H.  C. 
Mathieu,  J.  L. 
McCartan,  P.  F. 
Myers,  R.  L. 
Nord,  D.  L. 
Noyszewski,  M. 
Owens,  R.  F. 
Reger,  J.  H. 
Rohan,  J.  M. 
Runde,  E.  E. 

Illinois  Terminal 

Pearson,  W.  O. 

Indiana  Harbor  Belt 


Kansas  City  Terminal 

Klempnauer,  R.  C.  Ross,  C.  E. 


Raessler,  V.  D.  (Ret.) 
White,  L.  H.  (Ret.) 


Russell,  W.  M. 
Sams,  A.  L. 
Schlaf,  E.  R. 
Siddon,  W. 
Smith,  J.  H. 
Stinebaugh,  J.  H. 
Stokely,  W.  S. 
Stokes,  W.  F. 
Sumner,  S.  A. 
Tieman,  G.  A. 
Tustin,  E.  O. 
Tustin,  W.  S. 
VanScoyoc,  L. 
Whitney,  N.  E.,  Jr. 


Long  Island 


Los  Angeles  Junction 


Louisville  &  Nashville 

Johnson,  J.  T.  Nichols,  J.  R. 

Nichols,  J.  C.  (Ret.)  Potts,  G.  W. 

Rains,  J.  E. 


Main  Central 

Jordan,  S.  L. 
Lancaster,  J.  E..  Jr. 

Mississippi  Export 


Potter,  R.  H. 


Missouri — Kansas — Texas 
Horton,  B.  P. 


Page,  H.  A. 
Wagnon,  R.  N. 


Directory 
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Bertel,  D.  J. 
Brakensiek,  W.  E. 
Broglen,  L.  E. 
Bunge,  W.  H.  (Ret.) 
Buxton,  V. 

Carpenter,  R.  H.  (Ret.) 
Chambers,  J.  W. 


Missouri  Pacific 

Collier,  P.  B.  (Ret.) 
Dunsworth,  J.  E. 
Franzen,  E.  T. 
German,  J.  G. 
Hamilton,  H.  J. 
Hartselle,  R.  A. 
Kieckers,  E.  W.  fRet.) 


Linsteadt,  J.  C. 
Mayfield,  L.  (Ret.) 
Meeks,  W.  R.  (Ret.) 
Schmitz,  J.  F. 
Short,  W.  L. 
Turner,  D.  G. 
Wohlschlaeger,  M.  A.  (Ret.) 


Wang,  A.  B.  (Ret.) 


Monon 


Anderson,  A.  (Ret.) 
Davis,  H.  E.  (Ret.) 


New  York  Central 

Hickok,  B.  M.  (Ret.) 


Robinson,  G.  E.  (Ret.) 


New  York,  New  Haven  &  Hartford 
Jenkins,  H.  W.   (Ret.)  Smith,  C.  E.  (Ret.) 


Bond,  E. 

Carter,  J.  W.  (Ret.) 
Fritzinger,  G.  F. 
Hedley,  W.  J.   (Ret.) 


Norfolk  &  Western 

(Incl.  NYC&StL—Virg.) 

Hiner,  J.  T. 
Merrill,  B.  W.  (Ret.) 
Manley,  E.  F. 
Moris,  R.  F. 


Rollings,  R.  1. 
Shamblin,  R.  E. 
Singer,  E.  W.  (Ret.) 
Walker,  A.  C,  Jr. 


Shamblin,  H.  A. 


Norfolk  Southern 


Porter,  D.  C. 
Saunders,  T.  D.   (Ret. 


Ontario  Northland 

Simmens,  D.  H. 
Spencer,  B.  S. 


Yorke,  E.  J. 


Petrick,  V.  W. 


Oregon,  Pacific  &  Eastern 


Jorlett,  J.  A.  (Ret. -Hon.; 
Kemmerer,  W.  G.  (Ret.] 


Pennsylvania 

Pahl,  W.  H.,  Jr.  (Ret.) 
Richards,  C.  A.  J.  (Ret.) 


Todd,  D.  C.  (Ret.) 
Warfield,  H.,  Jr.  (Ret.) 


Penn  Central  Transportation  Co. 


Barr,  A.  S. 
Bibly,  K.  C. 
Bowman,  R.  M.   (Ret.) 
Bradfield,  R.  G.  (Ret.) 
Cimorell,  A.  R. 
Conklin,  R.  J. 
Day,  F.  D. 
Flayhart,  W.  H. 
Gottsabend,  W.  J. 
Greenlee,  J.  G. 


Gunkle,  W.  J. 
Hendrix,  W.  P.  (Ret.) 
Johnson,  H.  T. 
Kendall,  J.  T.  (Ret.) 
Laurick,  M.  J. 
Lurcott,  E.  T. 
McKibben,  D.  H. 
Miller,  M.  B. 
Nelson,  M.  S. 
Patterson,  J.  M. 


Reynolds,  T.  A. 
Schlicher,  G.  K. 
Seltzer,  J.  W. 
Smith,  R.  H.,  Jr. 
Swanson,  W.  C. 
Tetrault,  E.  J.  (Ret.) 
Thum,  W.  A.,  Jr. 
Von  Behren,  G.   (Ret.) 
Warfield.  W.  B.   (Ret.) 
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Pittsburgh  &  Lake  Erie 

Bhalakia,  M.  P. 
McDaniels,  H.,  Jr. 
Sturman,  J.  J. 


Pittsburgh  &  Shawmut 
Davids,  G.  A.  Weaver,  W.  R. 


Petrick,  V.  W. 


Brazeau,  R. 
Landers,  T.  W. 


Schifalacqua,  M. 


Hobbs,  J.  C. 


Bryant,  N.  D. 
Compton,  C. 
Dawson,  E.  J. 
Eoff,  T.  E. 
Epperson,  E.  D. 
Fetters,  C.  V. 


McGrew,  B.  H. 


Podas,  N.  F.  (Ret. 


Beam,  Y.  C. 
Billingsley,  C.  C. 
Bishop,  I.  A. 
Eargle,  J.  M.  (Ret.) 
Hartley,  J.  L. 


Gannon,  J.  P. 


Ahouse,  F.  B.,  Jr. 
Beaver,  J.  F.  (Ret.) 
Bookout,  D.  R. 
Callahan,  D.  P. 
Carpenter,  R.  Y. 
Gary,  N.  M. 
DeValle,  J.  W. 
Fox,  R.  L.  (Ret.) 
Jones,  A.  C.  (Ret.) 
Larkin,  R.  M. 
Lee,  R.  W. 


Port  Railroad 

Quebec  North  Shore  &  Labrador 

Michaud,  M.  Parent,  M. 

Reading 

Richmond,  Fredericksburg  &  Potomac 
Tyson,  R.  L. 


St.  Louis — San  Francisco 

Fort,  O.  E.  (Ret.) 
Franklin,  E.  E. 
Green,  L.  D. 
Nichols,  R.  E. 
Payne,  G.  C. 


St.  Louis  Southwestern 

Poe,  J. 

St.  Paul  Union  Depot 

(Minn.   Trans.) 

Seaboard  Coast  Line 

Hutcheson,  T.  B. 
Hutto,  J.  E. 
Knight,  W.  E. 
Martin,  J.  W. 

Soo  Line 

Krefting,  A.  S.   (Ret.) 

Southern 

Lindsay,  F.  B.,  Jr. 
Lloyd,  H.  R. 
McDonald,  T.  J. 
McGill,  J.  A. 
Messman,  D.  V. 
Miles,  J.  R. 
Oviatt,  M.  P. 
Packer,  C.  W. 
Pagett,  C.  H. 
Pritchett,  J.  S. 


Payne,  J. 
Planchon,  I. 
Rankin,  W.  H. 
Shay,  G.  R. 
Warfel,  G.  E. 


Moore,  G.  A. 
Rainer,  A.  L. 
Sheffield,  J.  J. 
Starling,  S.  L. 


Rothell,  R.  D.  (Ret.) 
Russell,  C.  M. 
Sarris,  P.  T. 
Shoemake.  W.  D. 
Smith,  E.  L.  (Ret.) 
Taylor,  M.  E. 
Taylor,  W.  L.  (Ret.) 
Wall,  R.  (Ret.) 
Watkins,  A  B. 
WiUiams.  R. 
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Alley,  F.  T. 
Anderson,  L.  E. 
Baker,  F.  A.  (Ret.) 
Black,  A.  R. 
Boaz,  F.  O. 
Branton,  R.  W. 
Buckles,  E.  W. 
Camelle,  E.  J. 
Chisholm,  A.  L. 
Cobb,  G.  W. 
Crane,  J.  C. 
Cummings,  L. 
Davenel,  J.  R. 
David,  J.  J. 

Eichenlaub,  C.  M.  (Ret.) 
Frame,  R.  E. 
Frelich,  R.  M. 
Fuller,  T.  L. 
Hannigan,  T.  J.,  Jr. 
Harman,  W.  C.  (Ret.) 
Hughes,  C.  A. 
Hughes,  D.  J. 


Southern  Pacific  Transportation  Co. 

(Incl.  NWP— PE— SD&AE) 

Jackson,  T.  E.  (Ret.) 

Jones,  W.  J. 

King,  L.  E. 

Knosp,  D.  M. 

Larkin.  R.  M. 

Long,  W.  R. 

Lorman,  A. 

Lowry,  J.  M. 

Lynch,  J.  F. 

Manley,  B.  F.  (Ret.) 

Maxwell,  J.  D. 


Mezik,  S. 

Morgan,  C.  E.  (Ret.) 

Moore,  D.  W. 

Mullen,  T.  F. 

Murdock,  G.  L. 

Odgers,  F.  T. 

Orphan,  A.  J. 

Prober,  H.  W. 

Prude,  G.  F. 

Pyles,  B.  J. 

Rainey,  W.  H.  (Ret.) 


Reynolds,  M.  L. 
Robinson,  N.  R.  (Ret.) 
Rodriguez,  E.  D. 
Safley,  J.  R.  (Ret.) 
Sanders,  G.  A. 
Shank,  G. 
Smith,  J.  (Ret.) 
Smith,  M.  N. 
Stade,  A.  F. 

Stephens,  B.  M.,  Jr.  (Ret. 
Sweazy,  J.  R. 
Swift,  R.  W. 
Tardy,  F.  E.  (Ret.) 
Taylor,  G.  R. 
Terror,  J.  K. 
Trulove,  J.  D.  (Ret.) 
Tucker,  N.  R.  (Ret.) 
Wammel,  K.  L. 
Westerman,  C.  J. 
White,  S.  (Ret.) 
Williamson,  H.  M. 


Simonson,  E.  F.  (Ret. 


Spokane  International 


Texas  &  Pacific 
Fronabarger,  H.  C.  (Ret.)        Nelson,  J.  H. 


Parham,  C.  A. 


ri  O'Bryant,  C.  M. 


Patterson,  C.  A. 


Texas  Mexican 


Toledo,  Peoria  &  Western 


Union  Pacific 


Adams,  L.  J. 
Beebe,  W.  E. 
Benson,  D.  D. 
Black,  R.  C. 
Bowers,  B.  V. 
Brown,  R.  M. 
Day,  E.  H. 
Dickerson,  M.  L. 
Durrant,  H.  B. 
Fairchild,  E.  H. 
Gould,  D.  C. 
Grant,  G.  H. 


Hahn,  H. 
Haines,  W.  W. 
Hanson,  C.  V. 
Hogel,  E.  C. 
Hoppell,  V.  E. 
Jacobsen,  L.  S. 
Jones,  L.  L. 
Klisura,  M.  Z. 
Langan,  A.  E. 
Leach,  L.  J. 
Meng,  R.  E. 
Miller,  D.  E. 
Mimick,  F.  A. 


Murphy,  M.  R. 
O'Connor,  J.  R. 
Red,  R.  E. 
Reeder,  D.  T. 
Reinert,  K.  E. 
Reinick,  F.  H. 
Smedley,  V.  N. 
Sorensen,  N.  N. 
Stephens,  T.  J. 
Tyler,  W.  R.,"jr. 
Uhrich,  R.  H. 
Vogt.  A.  C. 
Whitten.  P.  F. 


Beard,  F.  E. 
Billmeyer,  E.  D. 


;Ret.) 


Western  Maryland 

Diehl,  C.  M. 
Gunderson,  R.  R.  (Hon.) 


Keldcl,  A.  D. 
Robinson,  C.  L. 
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Carlson,  A.  W. 
Crespo,  M.  J. 
Dunn,  J.  M. 
Elliott,  C.  E.  (Ret.) 
Foreseth,  C.  E.  (Ret.) 


Duncan,  F. 


Western  Pacific 

Groves,  G.  R. 
Howard,  J.  G. 
Hutchinson,  D.  G. 
Jessen,  J.  M. 
Larsen,  J.  L. 
Lelevich,  L.  E. 


Miller,  J.  C. 
Nordstrom,  R.  D. 
Smith,  H.  C. 
Sullivan,  P. 
Switzer,  G.  (Ret.) 
VVoolford,  F.  R.  (Ret.) 


Petrick.  W  W. 


Winston  Salem  Southbovmd 


Yreka  Western 


Miscellaneous  Members 


Burrows.  F.  G.  A..  California  State  University 

Clary,  A.  G.,  Academy  of  Sciences  Highway  Research  Board 

Dick,  M.  H.  (Hon.),  Railway  Track  &  Structures 

Dove,  R.  E.  (Hon.),  Railway  Track  &  Structures 

Evans,  T.  E.,  Federal  Railroad  Administration 

Hodgkins,  E.   W.,  American  Railway  Engineering  Association,   Association  of  American 

Railroads 
Howard,  N.  D.   (Ret. -Hon.),  American  Railway  Engineering  Association,  Association  of 

American  Railroads 
Myers,  E.  T.,  Modern  Railroads 
Rourke,  J.  E.,  Federal  Railroad  Administration 
Paxton,  W.  R.,  U.S.  Department  of  Transportation 
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GREEN 

consulting  services 


ARCHITECTS 


ENGINEERS 


CONSULTANTS  TO 

THE  RAILROAD  INDUSTRY 

504  BEAVER  STREET  •   SEWICKLEY,  PENNSYLVANIA  15143    •    TELEPHONE:  (412)  761-2770 


NEW  YORK 


CHARLESTON,  W.  VA. 
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BRIDGE  &  BUILDING 

Association 
1964-1972 

VOLUME  69   (1964) 
Committee  Reports: 

Modern  Heating,  Insulating  and  Ventilating  Methods  for  Railway  Buildings 

(C.  B.  Foster,  Chm) 
Study  of  Most  Economical  Method  of  Renewing  Bents  Without  Disturbance  to  and  from 

Traffic  (R.  A.  Youngblood,  Chm) 
Installation  and  Maintenance  of  Tunnel  Lining  and  Increasing  Clearances  in  Tunnels 

(E.  E.  Runde,  Chm) 
Latest  Developments  in  Fire  Prevention  Methods  and  Material  for  Bridges  and  Buildings 

and  Timber-Lined  Tunnels  (J.  A.  Jorlett,  Chm) 
Inspection  and  Maintenance  of  Timber  Trestles  for  Increased  Wheel  Loads 

(N.  D.  Bryant,  Chm) 

VOLUME  70   (1965) 
Committee  Reports : 

Training  Bridge  and  Building  Supervisors  (C.  E.  Wachter,  Chm) 
Steel  Railway  Bridges — Methods  of  Protection  from  Corrosion  (W.  L.  Short,  Chm) 
Prestressed  Concrete  Uses  In  the  Railway  Industry  (M.  C.  Davidson,  Chm) 
Advantages  and  Disadvantages  of  Prefabricated  and  Portable  Buildings  (H.  J.  Lieser, 

Chm) 
Timber  Trestle  Maintenance,  Procedures  and  Equipment  (V.  D.  Raessler,  Chm) 

VOLUME  71    (1966) 

Committee  Reports: 

New  Material  for  B&B  Work  (W.  H.  Rankin,  Sr.,  Chm) 
Tools  and  Equipment  for  B&B  Work  (A.  C.  Jones,  Jr.,  Chm) 
Updating  and  Maintaining  Railroad  Track  Scales  (H.  F.  Lucas,  Chm) 
Treating  Wastes  from  Mechanical  Terminals  (J.  G.  Clark,  Chm) 
Methods  of  Replacing  or  Repairing  Failed  Culverts  (E.  E.  Runde,  Chm) 
Repairs  to  Steel  Bridges  (R.  R.  Gunderson,  Chm) 

VOLUME  72   (1967) 

Committee  Reports: 

Weathering  Steel  (J.  R.  Iwinski,  Chm) 
Contracting  B&B  Work  (E.  E.  Runde,  Chm) 

History  of  Simple  Span  Concrete  Structures  Carrying  Railroad  Tracks  (J.  J.  Ridgeway, 
Chm) 
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Butyl  Rubber  as  a  Waterproofing  Membrane  (J.  I.  Reeves,  Chm) 

Small  Portable  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Chm) 

Renewal  of  Bridge  and  Trestle  Ties  Under  Welded  Rail  (R.  E.  Frame,  Chm) 

Heavy  Construction  Tools  (J.  W.  Chambers) 

VOLUME  73   (1968) 

Committee  Reports : 

Latest  Developments  of  "In-Place"  Treatment  of  Timber  Bridges  (J.  R.  Williams,  Chm) 
Ways  and  Means  of  Repairing  or  Replacing  Expansion  Rollers  Under  Bridges 

(W.  H.  Prober,  Chm) 
Procedures  for  Replacing  Timber  Trestles  With  Steel  and  Concrete  Structures 

(R.  K.  Corbett,  Chm) 
Centralized  B&B  Assignments  Vs.  Floating  Gangs  (G.  W.  Brenton,  Chm) 
Tools  and  Equipment  For  B&B  Work  (J.  W.  Chambers,  Chm) 

Heav7  Construction  Tools  for  B&B  Work  (F.  T.  Odgers,  Subcommittee  Chm) 

Portable  Power  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Subcommittee  Chm) 

VOLUME  74   (1969) 

Committee  Reports : 

Concrete  Trestles  Ties — Their  Manufacture  and  Installation  (A.  C.  Jones,  Chm) 
Prefabricated  Panels  for  Bridge  Renewals — Practicality  and  Economics  (L.  C.  Harris, 

Chm) 
Communication  Between  Management,  Supervisors  and  Men  (J.  C.  Hobbs,  Chm) 
Inspection  of  Masonry  Structures  and  Steel  Bridges  (J.  W.  DeValle,  E.  E.  Runde, 

T.  A.  Reynolds) 
Tools  and  Equipment  (J.  W.  Chambers,  Chm)  . 

Heavy  Equipment  for  B&B  Work 

Portable  Power  Tools  for  B&B  Work 

VOLUME  75   (1970) 

Committee  Reports: 

Maintenance  and  Renewal  of  Tunnel  Linings  (J.  A.  Caywood,  Chm.) 

Posting  Piling  Using  Epoxy  Resins  (J.  W.  Storer,  Chm.) 

Progress   in   Development   and    Testing   Track    Scales   for   Coupled-In-Motion    Weighing 

(A.  L.  Hunter,  Chm.) 
Waterproofing  Railroad  Bridge  Decks  (F.  P.  Drew,  Chm.) 
Rail-Highway  Equipment  (E.  A.  Albert,  Chm.) 

r 

VOLUME  76   (1971) 

Committee  Reports: 

Concrete-Filled  Pipe  Piles,  Bents  and  Piers  (D.  T.  Hughes,  Chm.) 
Recruiting  of  Qualified  Personnel  Into  B&B  Department  (C.  Gould,  Chm.) 
B&B  Inspection  Reports  and  Forms  (W.  C.  Sturm,  Chm.) 

VOLUxME  77   (1972) 

Committee  Reports: 

Cast-In-Drilled-Hole  Concrete  Piling  (K.  L.  Wammel,  Chm.) 
Steel  Protective  Coatings  (W.  R.  Hyma,  Chm.) 
Weathering  Steel  (J.  W.  Davidson,  Chm.) 

Prestressed-Concrete  Railroad  Bridges — New  Developments,  Problems,  Etc. — 
(C.  A.  Hughes,  Chm.) 
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Cape    Cod    Canal    Bridge,    Buzzards    Bay,    Mass. 


1935 


Excellent  performance 
for  38  years  ...  on 
Torrington  Bearings 

And  there's  a  long  life  expectancy 
still  remaining  in  the  Torrington  main 
sheave  bearings  now  in  service  on  the 
Cape  Cod  Canal  Bridge. 

Torrington's  long  experience  in  the 
highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy  and 
precise  control  for  a  number  of  other 
applications  that  include  single  and 
double  bascule,  retractable  and  float- 
ing spans.  Let  a  Torrington  bearing 
specialist  show  you  how  the  operation 
of  a  movable  span  can  be  improved 
through  the  use  of  antifriction  bear- 
ings —  Torrington  Roller  Bearings  — 
known  the  world  over. 

THE  TORRINGTON  COMPANY 

SOUTH  BEND,  INDIANA  46619 

TORRINGTON,  CONNECTICUT  06790 

Dlitrlct  OfRcet  and  DUtrlbuton  In  Principal  Cities 

of  United  Sitatei  and  Canada 


Prominent  Bridges  Equipped  With 
TORRINGTON  BEARINGS 

Burlington    Northern    Bridge  #3 

Pasco  Wasliington   1971 

Benzal  Bridge 

Benzal    Arkansas    1971 

Berwick  Bay  Bridge 

Morgan    City,    La. 1970 

Rob  Roy  Bridge 

Pine    Bluff,    Ark.    1970 

Rock  Island  Bridge 

Little   Rock,   Ark. 1970 

Willow    Avenue    Bridge 

Cleveland,    Ohio   1964 

Ohio  Street  Bridge 

Buffalo,  N.  Y. 1961 

Arthur  Kill   Bridge 

Stolen  Island,  N.  Y. 1959 

Wabash  R.  R.  Bridge 

Valley   City,    III. 1959 

Turtle   River  Bridge 

Brunswick,    Go. 1956 

South  Park  Avenue  Bridge 

Buffalo,  N.  Y. 1955 

McNory    Dam-Novigatlonal 

Lock  Bridge,  Columbia  River 1950 

North   State  Street  Bridge 

Chicago,    III. 1949 

The  Conal  Street  Bridge 

Chicago,    III.    1948 

San   Joaquin    River  Bridge 

Mosidale,    Calif. 1948 

The  Commodore  Schuyler  F.   Helm 

Bridge,  Los  Angeles,  Calif. 1947 

Lake    Washington    Floating    Bridge 

Seattle,    Wash. 1940 

Lewlston-Clarkston    Bridge 

Washington-Idaho    Border 1939 

Torrence  Avenue  Bridge 

Chicago,    III. 1936 

Cape  Cod  Canal   Bridge 

Buzzardt   Bay,    Mass. 1939 


VM 


Pettibone  Multikranes  are 
precfsien  manufactured  for 
superb  performance  on  every 
lifting  job. 

Capacities  include  10,000  lb.— 
14,000  lb.- 15,000  lb.-20,000 
lb.-25,000  lb.-30,000  lb. 
and  70,000  lbs. 

All  hydrctulic  controls,  telescopic 
booms,  full  SdO*'  rotation,  four 
wheel  drive,  four  v«^heel  brakes, 
four  wheel  steer, 

Hi-rail  attachment  plus  other 
optional  attachments. 


Pettibone 

Hydraulic 

Truck-Krone 

Rated  capacities 
//j       171/2  ton-30ton- 

"  if  J 

nf/All  hydraulic  controls. 

/        Sectional  booms  to 

135  ft.  with  jib. 

Boom  elevation  O''  to 

75*^.  360"  continuous 

(free  drift)  rotation. 

Single  engine  operation. 

Hi-rail  attachment 

optional. 


Bulletins  on  request. 


Ostr  90  ■'eorr  of  Se'^v'ce  fo  ffie  Rai/zooa   'nd  i^iry 

Hj     PETTIBONE     CORPORATIO 

^1  RAILROAD  MACHINERY  DIVIS.CN 

U^  W.  JACKSON   BLVD.   •   CHICAGO,   ILLINOIS  60604 


■^  <^ 


